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a micro inneed 
of First Aid? 


Our Spectrum simulation 
gets the cube on your tube! 








Solve your interface 
troubles with our RS232 
guide 
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Using interrupts to get your micros. 
communicating ; 







SELF- 
ASSEMBLY 
KIT 


£295 


+ VAT 
CARRIAGE FREE 


MASSES OF SOFTWARE 
Pascal, Forth, Mdex, Nos, Meta 
CP/M compatible QBasic, SPL, 
Window, Spell + range of business 
packages. Please contact: 

Microprocessor Engineering Ltd, 
21 Hanley Road, Southampton 
$O1 5AP 0703 775482 


(ACS, 


34 Bir Biicvro € peng tee 


READY 
BUILT 










RUN Mif MEM BARC 


ee ¢& 8 °® 


£395 


+ VAT 
CARRIAGE FREE 





POWERTRAN 





OPTIONAL EXTRAS 
RS232C interface kit £9.20 
Floppy disc interface £86 50 
eS Pair of 5" disc drives & hardware kit . £355.00 
sce sss Ee Be eee ee READY BUILT 

CORTEX WITH OPTIONAL DISC DRIVES FITTED CORTEX B — Basic machine + RS232¢ 

CORTEX C As above + disc drives 
£895.00 


All items carriage free — prices exclusive of VAT 


ALL THESE FEATURES PROVIDED AS STANDARD! 


High speed 24K byte extended basic interpreter Assembler & Disassembler 

Powerful TMS9995 16 bit microprocessor Auto line numbering facility 

48 bit floating point gives 11 digit accuracy Full renumber command 

High resolution (256 x 192) colour graphics Simple but powerful line editor 

Memory-mapped video controller for 3D simulation Buffered i/o allows you to continue executing the 

Independent 16K video RAM program while still printing 

16 colours available on the screen together in Flexible CALL statement allows linkage to machine 

Graphic mode code routines with upto 12 parameters 

Fast line drawing and point plotting basic commands 

High speed colour shape manipulation from basic Basic programs may contain spaces between keywords 

Full textural error messages to make programs readable without using more memory 

String and Array size limited only by memory size 64K RAM using latest technology 64K DRAMS 

Real time clock included in basic Over 34K bytes available for basic programs even when 

Interval timing with 10mS resolution via TIC function extended basic includes IF-THEN-ELSE 

Named load and save of basic or machine code programs Supports up to 16 output devices 

Auto-run available for any program Screen and cassette included as standard 

Powerful machine code monitor Supports bit manipulation of variables from basic 
ULTRA POWERFUL 24K BASIC Error trapping to a basic routine included 


Basic supports Hexadecimal numbers 
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Computing Today is constantly on 
the look-out for well written ar- 
ticles and programs. If you think 
that your efforts meet our stan- 
dards, please feel free to submit 
your work to us for consideration. 

All material should be typed. 
Any programs submitted must be 
listed (cassette tapes and discs will 
not be accepted) and should be ac- 
companied by sufficient documen- 
tation to enable their implementa- 
tion. Please enclose an SAE if you 
want your manuscript returned, all 
submissions will be acknowledg- 
ed. Any published work will be 
paid for. 

All work for consideration should 
be sent to the Editor at our Charing 
Cross Road address. 
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BBC Microcomputer Model 8..............-«.- £348 + VAT = £399 READY opt Fy ~702P, 
Model B + Econet interface ........cccccceceees £389 + VAT = £446 ; . 
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Model B + Disk Interface .....cccssseseeeee _..... £409 + VAT = £469 JIS SM Bee Eee ee 
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density, 80 tracks ina specially Games Paddles (Per Pair)............ ... £11 + VAT = £12.65 
3 Second Processor 280 ... £195 + VAT = £224.25 
designed case for the BBC SOFTWARE FOR BBC COMPUTER os 
Microcomputer complete with J Aicebrac manpuatce package... £8.65 ~ VAT = £9.98 fj SPecis! Price snes, 861 + VAT = £69.95 
cables and utility disc (400K BBC Peek COMPULEL....ccceccceceseerseeeree £8.65 + VAT = £9.95 Be ibis. is dicho Or 
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BBC word processing package. (view)_.... £52 + VAT = £59.80 
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Price £239 + VAT = £274.85 


Switchable between 40 and 80 
track 


Price £249 + VAT = £286.85 
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FURTHER INFORMATION 
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LEAD SUPPLIED 
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AND TEXT PRINTERS 

























Double sided/double density 
Double Tracks 5'/," Disk Drives 


This is the latest addition to our range of disk 
drives. The capacity is 1 MAGA BYTES (un 
formatted) per drive. the track density is 96TP 
Track to track access time is 3msec. These are 
compatible with Shugart SA460 (ANS! standarc WN 
interface). Compatible with BBC COMPUTER eyooard FoF. 
TOM Decree and lots cf other computers from There are alot off 

20 4 ee seve £239 + VAT = £279.85 
Two disk drives... cocsevevverees £469 + VAT = £539.35 
Single boxed with powe £274 + VAT = £315.10 
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Wual boxed with power supply £509 + VAT «© £585.35 MUP 
S OD SGTP! aiskettes.......... £3.95 + VAT = £4.54 each 
Piao Ueive CADIS x.s-isgocecanssvtscecsveecs tS + VAT = £1728 





£189 - VAT - £217.35 
64169 - VAT = £194.35 
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Price £379 - VAT = £435.85 


FAST 100 CPS NEC 8023 PRINTER 
NEC 8023BE-C 
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DRAGON 32 OWNERS {i 


Now you can buy a professional disk system to turn your Dragon into a real computer! 


DELTA DISC SYSTEM 
A. DELTA GIVES YOU:— 


® High speed mass storage of programs and data. 








e A fully integrated disk operating system included in the controller cartridge. 
e Available with or without disk drives. 

e To all standard 8’, 5%," and 3° MCD1 disk drives. 

e Full featured file handling included in the D.O.S. 

e No modifications required — just plug in and run. 

e Comprehensive user manual included. 

e Up to 1.6 Megabytes of storage using 51% double sided disk drives. 

e Different drive types supported by one controller cartridge. 

e Supports up to four double sided drives (most systems only support two). 
e Housed in attractive plug-in cartridge. 

e LOW COST:— 


/\DELTA SYSTEM1 Controllerinc DOS + 24rd height canon 40 track disk drive + all 
cables + comprehensive manual £299.99 inc VAT 


/\DELTA SYSTEM 2 Controller inc DOS + 24rds height canon 40 track double sided 
disk drive + all cables + manua £345.95 inc VAT 


/\DELTA CONTROLLER Controller inc DOS + comprehensive manual 
£99.95 inc VAT 
| P&P Controller only £3.50 Controller + one disk drive £5.50 SAE for further details 


SCRIBE GIVES YOU 


e A 42x 24 display, extended print at screen. Ew, 


® 256 user define graphics. Built in lower case available from keyboard. Save new 
cnaracter sets to tape or disc. “FROM PROGRAM’ USER MANUAL 


PRICE Tape £13.95 Delta Disc £15.95 


AVAILABLE NOW 


PREMIER MICROSYSTEMS 


A DIVISION OF PREMIER PUBLICATIONS 


208 Croydon Road, Anerley, London SE20 7YX. 
TELEPHONE: 01-659 7131 
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News: General products 
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BUG BYTES 


Our apologies must go to those 
Computing Today readers who 
keyed in the Froglet program from 
the April issue, only to tind that it 
wouldn't work! Let us emphasise 
however that it will work quite 
happily if your BBC Micro has an 
operating system of 0.1, providing 
you put one extra bracket at the 
end of line 1710, which most of you 
spotted was missing. As listed in 
the magazine though the program 
will not run with the newer 
operating systems, 1.Qana 1.2. It 
you have these systems or would 
like to read about some slight 
refinements to the program please 
read the article called Updating 
Froglet later in this issue of 
Computing Today. 

Referring back to the Spring 
1983 issue of Personal Software 
some of the more discerning of our 
readers realised that line 830 was 
missing trom the Multi Test 
program which should have read 
exactly the same as line 1090. 


BEEB GO LIVE 


Since the success of the BBC IV 
series Making the Most of the 
Micro’ which had a regular 
audience of nearly 3,000,000 
viewers a week and generated a 
fantastic amount of written 
response, the BBC have decided to 
put on a live show on the subject o! 
microcomputing tor nearly two 
hours on BBC 1 on Sunday October 
2nd 1983. 

There will be a phone-in to the 
studio, where presenter lan 
McNaught-Davis will be joined by 
various experts and micro 
They will be answer 
demonstrating equipment ar id 
software in a workshop, and 
discussing the uses and abuses and 
the past, present and future of the 
micro. There will also be a studio 
audience who will be able to join 
in the questions and discussion. 

The production tearn : 
A to hear Se anyone interested 

taking part, either in the ph one- 
In OF as a nembe: of the audience. 
Please write with suggestions, 
comments or questions and with a 
daytime telephone number to 
Micro Special, PO Box 7, London 
W3 6X]. Not every letter will be 
replied to but ideas trom viewers 
(and not just micro owners) will be 
mos? wale ome. 





users 


na questions, 





MICRO REJUVENATION 


For ZX81 owners who want to keep 
and improve their machines, you 
can now get a comprehensive 

pac kage deal to upgrade your 
computer, Called the ZX8100 Deal 
(since the manutacturers claim you 
will end up with a computer 100 
times better) it is designed to 
overcome such aspects of the ZX8] 
as the flat keyboard, 1, no repeat 


key, eye -straining white display 
and lack of reset key The package 


comes mi a six month guarantee 
at a price of £42.50 inclusive ot 
fitting charge. Those handy with a 
soldering iron can order one for 
fitting themselves for 240. A A range 
of optional extras are also available 
including a pair of joystick sockets 
an output socket to drive a 
standard computer monitor, ana 
even the RAM pack and power 
supply can be put inside the 
keyboard case, making one neal 
unit. 

Details are available Iroir the 


TEC shop, 26a Bra dford Street 
Shifnal, Shropshire, where the 


system can be viewed alo mg wi tha 
ot software tor the 7X8] 
computers. 


eT TEXET 





Texet have produced a 8K ns 
oe t colour computer which 

xpan Sau to 64K for the am one 
ae of £98. A memory expansion 
module is available tor just £52 








The language is Microsoft BASIC, 
t has a full size keyboard with 
moving keys, and can be attached 
to either a monitor or TV, The 
cassette interface card connects to 
any standard audio cassette 
recorder, and there is a memory 
expansion bus and a peripheral 
expansion bus built into the 
machine. To accompany the 
TX8000 is a wide variety of 
software ranging from home 
tinance to video games. A 
selection of joysticks are also 
available ranging trom £7.95 to 
£59.95 in price. Other hardware 
include a printer at £129, monitors, 
cassette players, computer cassette 
tapes, light pens and a printer 
interface. For more information 
please contact Texet, Commercial 
Avenue, Stanley Green Tradinc 
Estate, Cheadle Hulme, Cheshire 
SK8 6PT or ‘phone 061-486 9231 


GETTING COMMERCIAL 


Nhilst the vagaries of the pocket 
calculator market have, 





In general, 
ittle to do with the world of the 


personal ¢ Orne Y ter if is nice to see 


one man utacturer peqinning ce) 


1 1 | ni 4 a =e a =. i 
advance nis marketing strategy fo 
both products as part of a massive 
sales campaion. [he manutac turer, 


Rg tn are Spe 
is GECTae6a 
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= 
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humble calculator through a wide 
range of High Street shops, 
newsagents and supermarkets 
And, as part of their campaign to 
spread the good word about things 
that cas they have tacked tne 
DC_125] pocket computer ontc th 
top end of the range. Sc, dont be 
surprised to see a self 

demon fe gq machine in your 
-Fi shop or High Street 
sleeinicg) outlet in the very 


local | 
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future. Sadly, for those who love 
to re-program the demos Sharp 
have incorporated a Perspex shield 
so little fingers can't get at the 
keys! 

Also quietly announced at the 
launch was the imminent arrival of 
a new electronic typewriter. Due to 
be unveiled at the Hanover Fair it 

will shortly be available in this 

ountry and has the option of an 
RS232 interface which should 
provide Sharp with a low cost, 
high quality printer for their range 
of personal computers. News frorn 
Japan concerning the company 
also indicates that we may well 
have a rather smart small business 
machine launched here by the end 
ot the year. Designated the 
eo 3541 it should come as 

andard with 128K of RAM, twin 

Sl “ discs and detached keyboard 
plus a tilt and turn green monitor 
to cap the package off. Price, well 
it should be somewhere around 
£1,700 but time will tell how 
accurate this estimate is. 





PLAYING IT SAFE 


Texas Instruments have stated that 
there is no electrical shock hazard 
with the European version of TI's 
99/44 Home Computer. This is to 
guell any tears that may have been 
generated by the possible problem 


with the 100 volt version of the 
power transformer provided for use 
in North America and whic ch 
received extensive publicity there. 
The potential transformer defect 
was discovered by T] in the 
laboratory and they have 
implemented a vee Soares 
to eliminate the possible defect fo 


all users of the machine. 

TI emphasise however that the 
European 220-240 volt transformer 
for the 99/4A Home Computer is in 
full conformance with European 

atety standards and is pertectly 
afe tor continued use by 
customers and for continued sale 
by retailers. 


RETRACING STEPS 


RD Laboratories have opened a 
manufacturing base in Cwmbran, 
Gwent: the need for new premises 
was precipitated by the success of 
the RD Digital Tracer which was 
launched in October 1982. Sales of 
the Tracer far exceeded 
projections and delivery dates 
began to slip, but with the new 
production tacility they are 
claiming that orders now being 
placed will be met within the 
28-day delivery promise again. 
The nets Tracer makes it 
possible for a ZX Spectrum (or 
2X81) user to transfer a picture or 


wo oy 
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design straight to TV screen 
through display file. This is done 
simply by moving the head of the 
Tracer’s jointed arm over the 
original shape. At around £50 the 
product appeals as much to the 
home hobbyist as in education 
(where it is used extensively in 
visual aid preparation) and 
professionally. For more 
information contact RD 
Laboratories, 20 Court Road 
Estate, Cwmbran, Gwent NP44 
3AS, or ‘phone 06333-74333. 


HOT OSBORNES 


During the weekend of February 
26-28 thieves broke into the offices 
of 01 Computers and stole over 
£30,000 worth of computers and 
peripherals. The haul included 
eight Osborne Microcomputers, 14 
Osborne printers, 17 Osborne 
monitors, a Wang computer, parts 
of an Olivetti computer, and a 
selection of other ‘goodies’ 
including two months’ supply of 
coffee! 

A substantial reward is being 
ottered for information leading to 
the recovery and/or successtul 
persecution of the thieves and their 
accomplices. So if someone offers 
you any of the above at a price too 
good to be true, why not do the 
right thing and contact Bob 
Rothman on 01-228 2207, or at 91 
Computers, Southampton House, 
192/206 York Road, London SW 1] 
3SA. 


THE PRICE OF PLEASURE 


The price of pleasure with Atari 
home computer products is now 
lower than ever. The new prices 
are £159.99 for the Atari 400 Home 
Computer with 16K RAM, £39,99 
for the Atari Programmer Kit, and 
£399.99 for the Atari 800 Home 
Computer including BASIC 
cartridge and manuals, now 


upgraded from 16K to 48K RAM. 








SINCLAIR SOUNDING 





OFF 


Bi-Pak Semiconductors have 
introduced a modified version of 
their sound generator tor use with 
the ZX81, Sinclair Timex 1000 and 
the ZX Spectrum. Designated ZON 
X, the unit is self-contained in a 
black plastic case with a 
loudspeaker and manual volume 
control. No power supply or 
batteries are required to power the 
unit — it simply plugs into the 
back of the micro. A wide range of 
sound effects are available with the 
unit including pianos, organs, 
bells, helicopters, lasers and 
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explosions. For use with the ZX 
Spectrum there is a further plug-in 
adaptor for the ZON X which 
houses a crystal and other 
electronic devices needed to give 
unlimited sound facilities. 

The ZON X unit is available 
from Bi-Pak Semiconductors, PO 
Box 6, Ware, Hertfordshire or you 
can phone 0920-3442/3182. The 
prices (including VAT and 
postage) are: £25.95 for the ZON X 
to use with the ZX81 and Sinclair 
Timex 1000, £32.75 tor the ZON X 
plus special adaptor for the ZX 
Spectrum, and £6.80 for the ZX 
Spectrum adaptor only. Trade and 
overseas enquiries are also 
welcome. 





BRIEFING 


Commodore Business 
Machines (UK) Ltd have 
announced a £20,000,000 


programme to build personal 
computers in Corby. “The 1eW 
AMIIITACTIITING fac] > dar se De ted 
emr ver 300 peo; = by the 
end of next year and will become 
the Company's m ng acturin g and 
distribution centre tor TE urope. 


Granada Publish ing Limited 
have published two new books on 
the BBC Micro: BBC Micro 
Graphics and Sound by Steve 
Money (£5.95) and Introducing the 
BBC Micro by lan Sinclair 
(£5.95). Details of these or other 
books published by the corr 

‘an be obtained frorn Granade, 
Publishing Limited, PO Box 9, St 
Albans AL2 2NF 

The UK publishers of Sinclair 

Iser, ECC Publications Limited 
are launching a similar title in the 


USA. One of the worla’s largest 
publishers, CW Communications 
of Massachusetts have been signed 
up to handle the magazine's North 


American distribution and 
arrangements have also been made 
with editorial and advertising 
representatives to give the 
magazine a truly North American 
bias. 
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Commodore 64 Programmer's 
Reference Guide 


Published by Commodore Business Machines and Howard W. 
Sams, this reference guide is packed with professional tips and 
useful information for getting the most out of your Commodore 64 
it includes a complete, detailed dictionary of Commodore BASIC 
commands, statements and functions as well as BASIC pro- 
gram samples which show how each item works. Among the 
many other features of this book are sections on mixing machine 
language with BASIC and using hi-res effectively. 


£16.95 450pages 672-22056-3 


Using Your IBM Personal Computer 
Lon Poole 


Ilustrated with photographs, line-drawings of screen displays, 
tables and annotated example programs, this book 1s divided 
into two sections: Using the PC and Programming in BASIC. 
Section 1 explains how to use packaged programs on the IBM PC 
while Section 2 teaches BASIC programming to those who 
have never programmed before. 


£14.40 326 pages 672-22000-8 



























TRS-80 Models |, III 
& Color Computer 
Interfacing Projects 


The Apple I! Circuit Description 
Winston D. Gayler 


This large-format, spiral-bound book contains numerous illustra- 
tions of the Apple |! circuit, including 40 foldout pages of 
diagrams. It covers the main logic board with all revisions (from 
Rev Oto RFI Rev D) as well as the current two-piece keyboard and 
the older single-piece keyboard. 


£19.50 224pages 672-21959-X 


Apple FORTRAN 


Brian D. Blackwood and George H. Blackwood 


This clearly written introduction to FORTRAN programming 
provides the Apple || user with full details on Apple FORTRAN 77. 
talso describes the use of FORT RAN on single and multiple disk 
drive systems, and introduces the Pascal Operating System. 

A wide range of example programs are given to demonstrate 
different aspects of Apple FORTRAN, including scientific and 
business programs 


£12.70 236 pages 


4-80) MIC ROE 


Sane PLICATIONS 
DATA COMMUNI "ATIONS 


Electronically 
: Speaking: 
Computer Speech 


Generation 672-21911-5 


TRS-80 Models I, II! and Color 


Computer Interfacing Projects 
William Barden, Jr. 


Careful, step-by-step instructions and numerous illustrations 
are provided in this practical handbook. William Barden snows 
you how to interface the TRS-80 |, Illand Color Computertoa wide 
range of devices, such as telephones, audio inputs, clock timers 
and temperature Sensors Descriptive maternal on the internal 
design of three models is included. 


£12.70 284 pages 672-22009-1 


CAASH COURSE IN 
CHITA TECHMOLOG 


Furness Computer Sanices Ltd 
&? Dalton Lane 
Barrow-in- Furness 


Business and Electronic Machines 


7 Castle Street. Edinburgh 


Byteshop Computerland Ltd 
P.O. Box 2 
St Neo: Hunungdon 


Micro C 
5:11 Martineau vay 
Union Street, Birmingham 


Micro-C 

Unit 2. Channmons Hill 
Industral Estate 
Fighponds, Bristol 


Cambridge Computer Store 
1 Emmanuel Street. Cambridge 


Comprite Ltd. 

Thante House Micro 

Lasterdyke, Bradford 57-59 Albion Way 
Leeds 

Datron Micro Centre Micro C 

Cuckworth Square 127 Charles Street 

Cherian Leicester 

Datron Micro Centre Micra-C 


23 Hampstead Road 
London NWT 3A 


189-191 Glossop Road 
Shetield 


Z-80 Microprocessor Advanced 
Interfacing with Applications 


in Data Communications 
J C. Nichols, E. A. Nichols and K. R. Musson 


The principles of parallel and serial microcomputer interfacing 
are explained in this laboratory manual that follows on from 
Z-80 Microprocessor Programming and Interfacing— Book 1 
and Book 2 (published in 1979 and 1980), Advanced real-time 
applications of microcomputer technology to data communica- 
tions are examined withnumerous experiments that specify inter- 
face circuits and software for data transfer between computers, 
terminals, printers and public telephone networks, 


£16.95 352 pages 672-22003-2 


Electronically Speaking: 


Computer Speech Generation 

John P. Cater 

Illustrated with clear diagrams, line-drawings and photographs, 
this book covers the basics of generating synthetic speech 
with an Apple Il, TRS-80 or other popular microcomputers. 
Flowcharts and programming tips are provided to help you write 
your own speech programs in BASIC. 

F12.70 232 pages 672-21947-6 


The Howard W. Sams Crash Course 
in Digital Technology 


Louis E. Frenzel, Jr. 

Data types, logic elements, basic circuits, digital |Cs, logic 
circuits, flip flops. counters, shift registers and troubleshooting 
are covered in this practical. illustrated book for hobbyists, 
students, technicians and business people 


£17.80 198 pages 672-21845-6 


BASIC Programming Primer: 
2nd Edition 


Mitchell Waite and Michael Pardee 


This expanded edition of BASIC Programming Primer containsa 
new chapter titled “Advanced BASIC’, new programs (such as 
Micro Space Invaders and Word Scrambler), another new chapter, 
“Rubik's Cube Program’, etc. The second edition is printed in 
two colours throughout, contains diagrams, cartoons and illustra- 
tions, and has quizzes at the end of each chapter. 


£15.25 368pages 672-22014-8 


Prices are correct at the time of going to press but 
May be Subyect fo change. 


Prentice/ Hall § ) International 


66 WoodLane End Hemel Hempstead. Hertfordshire HP2 476, England 
Exclusive distributors of Howard W. Sams books in the UK and Europe 





Available from leading bookshops, computer stores and these Sams Books stockists: 


AAicro- 
Linits 91-93 


Arndale Centre Luton 


Silicon Centre 

Pictaural Electronics Ltd. 
2? Comely Bank Road 
Eoinoungh 4 


Micra: 
1s wr Street 
ee ran mien Tomorrow's Word 
aerials Gratton Arcade 
Micra: C Grafton Street 
31-35 Blagdon Road Dublin 2 
New Malden Surrey and 
Unit 68 
Micra-C 
: ILAC Centre 


2 Wheeler Gate - 
Henry Street, Dublin 1 
Aotinagham 
Micro-C 
10-11 Bargate 
Southampton 


Tryfan Computers 
62 High Street 
Bangor, Gwynedd 


Seraiee Tryfan Computers 
F 5 ree 

Crnee Hoa 57 Madoc Street 

hee f cei hsncmreLiuna Llandudna 


Watlord Technical Books 
105 St Albans Road 
Wrathord 


Mid- Shires Computer Centra 
68 Nantwich Road 
Crewe 
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TRS 80- GENIE SOFTWARE 


from the professionals 


EVERY FEW YEARS A UNIQUE PROGRAM ARRIVES 


90 PRACTICAL..SO USEFUL IT BECOMES HERALDED BY COMPUTER OWNERS INTERNATION- 
ALLY AS A TRUE CLASSIC..AN INDUSTRY STANDARD...HIGHLY ACCLAIMED BY EVERY MAJOR 
TRS-80 PUBLICATION. YOU'VE SEEN IT WITH ONLY A HANDFUL OF TRS-80 PROGRAMS...NOW 
EXPERIENCE A LEGEND WITH THE NEW... 

VERSION 3.0 











ae ae! oe ry Fi 
MANIPULATE DISK SECTORS, MEMORY ‘88Sny sQ. , my 6 NEWDOS. NEWDOS/80 2.0. DOSPLUS. 
AND FILES eCOPY FILES FROMANDTO ‘“& 3% of Fe A MULTIDOS, DBLDOS e AUTO DENSITY 
NON-COMPATIBLE DOS'S e ZAP A DIREC- . fa oes a RECOGNITION e AUTO DOUBLER 
TORY @ ZAP A SECTOR e COPY A SECTOR ae a es RECOGNITION e AUTO DOS RECOGNITION 
AND COMPARE A SECTOR e COMPARE ie e AUTO MODEL RECOGNITION MOD! OR 
FILES e PURGE A DIRECTORY e DISPLAY MOD II e REPAIR DAMAGED DIRECTORIES 
DISK MAPS e EXAMINE FILE LOCATIONS e e REPAIR BOOT SECTORS e REPAIR HIT & 
READ AN ALTER DATA ADDRESS MARKS e eBoy GAT TABLES e CREATE A SPECIAL OR 
DOUBLE SIDED DRIVE SUPPORT LDOS,  ““\=)"" Ist PLACE 80-MICRO 1982, =(CUSTOM FORMATTED DISK e REFORMAT 
DOSPLUS. AND MULTIDOS e MORE e ey UTILITY PROGRAM OF THE YEAR WittiOUT ERASE e BUILT IN PRINTER 
BOOTS ON MOD.! OR MOD 11135. 40.OR 80 , ROUTINES e SOFTWARE BULK ERASE A: 
TRACKS e SINGLE OR DOUBLE DENSITY e DISKETTE e PATCHES TRSDOS AT 
TEST MEMORY e READS ALL CURRENT PROTECTED MEDIA OWNERS OPTION e EASILY CONFIGURED 
POPULAR DOS'S. TRDOS. LDOS. "BACK UP COPY INCLUDED FOR ANY SYSTEM e MORE e 
super Utility Plus Version3.0 ... ... ... £44.00 plusV.A.T. = £49.60 
Registered first class shipping £1.60 
. | | MYSTERIOUS ADVENTURE FAIRYTALE 
other machines | The English written, machine Basic adventure mainly aimed at 
: language series of adventures. Seven the kids but for all the family! Uses a 
in number, at the moment the follow- scenario of nursery rhymes and fairy- 
We have started tosupply some of = ing are presently available on the tales within which to find the 
our more popular programs tn non BBC: ‘eanaiiras. 
ee format for other machines as The'Golden Baton WONDERLAND 
| Laisa | The Time Machine A follow-up Basic adventure to 
| BBC (MODEL B-0O/S0.1) Arrow of Death Part | Fairytale. Fairytales and nursery 
JUMBO Arrow of Death Part II rhymes again plus cartoon characters. 
The 747 simulation that has swept 7 ese 
the TRS-80 community worldwide! So oe OM ruber 4 Cassette (each) .. _ £10.06 


memory tight that there was no room 
for full colour. 


Feasibility Experiment V.A.T. included 


Cassette ... 2 a. EW.2S Cassette (each) ... ... ... £10.06 P. & P. 75p for any quantity 





TEL: [0424] 220391 / 223636 MOLI MERX’ LTD TELEX 86736 SOTEXG 
A J HARDING (MOLIMERX) 


1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 plus £1 postage. 
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lue - MicroValue - Micrc 





COMPUTERS 
Gemini Galaxy 2 


“| would place the Galaxy at the top of my list” 
(Computing Today, April 1983) 


* Twin Z80A Processors * Serial and parallel printer 





* CP/M 2.2 Operating interfaces 
| system * Cassette and light pen 
| *#64K Dynamic RAM interfaces 
* 800K Disk Capacity * User definable function 
| ¥ 80x25 Video Display keys 
* Numeric key pad £4 495 
* 42" Monitor included (£4749.24 inc. VAT) 





Total support for Gemini & nascom Products 


nascom 3 available from MicroValue 80x25 Video for nascom 


Based around the successful Nascom 2 computer, this new system can Nascom owners can now have a professional 
be built up into a complete disk based system. Supplied built and 80x25 Video display by using the Gemini G812 
tested complete with PSU, Nas-Sys 3 Intelligent Video Card with on-board Z80A. 
and Nas-Gra. This card coes not occupy system memory 
space and provides over 50 user controllable 


























functions including prog character set, fully 
48K System ‘ compatible with Semini C805 and G8415/809 
£549 (£634.35 inc. VAT) ae. Disk Systems. Software supplied on Gemini 
a a aie ; system disks. Buill and tested. | 
: 3 | 
Crim — The Microvector 256A is a high performance graphics 
£100 = e1isinc. var) display interface on an 80- BUS and NASBUS compatible card. 
SS Various graphic primitives such as vector and character 
M2 KIT generation are executed in hardware by a Thompson EF9356 
NASCO : Graphic Display Processor. Plotting rates are typically | 
C225 ss c258.75inc. VAT) 4 million pixels per second giving full animation capability. 
— Various vector and character types can be selected. 
Characters can be scaled to give 254 different sizes. 
Built & Tested 


MV 256A Suitable for TV use (PAL-UHF) £499.00 + VAT 
MV 256B Suitable for TV or RGB monitor £220.00 + VAT 







£285 (£327.75 inc. VAT) 


FREE SOFTWARE! 
Home budget, bank reconciliation, SPACE INVADERS, SIAR 


) 280 TREK, SCRAMBLE, bank loan calculator, mortgage 
SHARE M A calculator + 7 other games. 


Educational —- Geography, Maths., Spelling + 4 part BASIC tutorial. 





"Hin, 





Electronic magnificence from Sharp 


ZB0A C.P.U.- 48K RAM « 4K ROM - Industry standard Qwerty 

keyboard with numeric pad - 9" GREENC.RT, - 1200 baud 

cassette - Music and sound - Real time clock - Enhanced BASIC 
- Full editing facilities - Internal expansion. 


PRINTERS 















Epson MX80 Type Ill Phoenix 
Sel A Se P42 Monitor 
| eee ee Ahigh quality data 
| £388 (£445.99 inc. VAT) é \ display monitor, ideal 
Epson MX100 Type lll <_ | forall Nascom and 
£496 (£569.95 inc. VAT) | = | Gemini systems. 
NEC 8023A = \| 20MHz resolution. 
£339 (£389.95 inc. VAT) | Available in amber or 
SEIKOSHAGP100A iY / oes || A Olean PNOsPnOF 
€245 (£246.95 inc. VAT) «jae ee Ea o 4 4 0 
Daisy Wheel Printer: met lg er (£126.50 inc, VAT) 


Smith-Corona TP-1 €485 (£557.75 inc. VAT) 
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LOW COST SYSTEMS 


Micro Professor MPF Ii 64K 


MPF Il isa most exciting addition to our range. Based 
on 6502 microprocessor this machine offers 64K of RAM, 
high resolution 6 colour graphics, and sound. Standard 
BASIC interpreter is Applesoft compatible, allowing 
MPF Il toread and write tapes in Apple format. 
Complete with excellent 600 page manual. 


* Micro Professor £233.92 (£268.99 inc V.AT.) 
* Joystick £13.00 (£14.95inc V.AT) 
* MPF Il printer £161.53 (£185.75inc V.AT) 
* Software Cassettes £4.34 (£4.99 inc V.AT) 


Dragon 32 

A powerful colour computer for under £200. 
*& 32K RAM 

* 6809E Microprocessor 

* Extended Microsoft Colour BASIC 

* 9 Colour, 5 Resolution Display 

%* Sound through TV 5 octaves, 255 tones 

* Advanced Graphics 

Full range of Dragon software available. 


Sinclair ZX81 


Now available through MicroValue — 
a real computer for less than £50! 
















































£173” 


(£199.50 inc. VAT) 





*& Sinclair ZX81 Computer £43.43 (£49.95 inc. VAT) 
* Sinclair ZX Printer £52.13 (£59.95 inc. VAT) 
*ZX81 Learning Lab £17.35 (£19.95 inc. VAT) 
* Software for Sinclair from £3.43 (£3.95 inc. VAT) 


Sinclair ZX Spectrum 


Now available from MicroValue! 

Colour, sound and high resolution graphics from 

only £125 

* 16K ZX Spectrum Microcomputer £108.69 
(£125 incl. VAT) 

* 48K ZX Spectrum Microcomputer £152.17 
(£175 incl. VAT) 

* Sinclair ZX printer £52.43 (£59.95 incl. VAT) 
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Texas TI99-4A 


Colour, sound and a typewriter type sence teen 
keyboard for under £160 Tai etistesaned eee 
A truly expandable microcomputer system 
with a wide range of educational and 
games software. 







SST ae 
— 





* Texas TI99-4A Microcomputer 16K 
£139.08 (£159.95 incl. VAT) 

* Voice Synthesiser Unit £43.43 
(£49.95 incl. VAT) 


* Peripheral Expansion Unit £130.39 (£149.95 incl. VAT) 
* Disk Drive £278.24 (£319.95 incl. VAT) ¥ Disk Control board (for above) £165.70 (£189.95 incl. VAT) 





ORIC 4 ORIC 1 when used with the ORIC MODEM will allow access to PRESTEL-Viewdata, 
which has 200,000 pages of interactive information covering sport, travel, 
hotel bookings, games, etc. 


* ORIC 1 48K Microcomputer 
SSS Sr swe l, £147.79 (£169.95 incl. VAT) 
. r Was ad SR PT = eet Si * ORIC 1 
Se eae ee ee Communications 
Se ee ee cet pom Eee ee 
a a ae oe eA Modem £68.69 
ee (£79.00 incl. VAT) 
Gs 
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MICROVALUE 
DEALERS: 


AMERSHAM, BUCKS 
Amersham Computer Centre, 
48 Woodside Road, 
Tel: (02403) 22307 


BRISTOL 

Target Electronics Ltd., 
46 Cherry Lane. 

Tel: (0272) 421196 


EGHAM, SURREY 
Electrovalue Lid., 
28 St. Judes Road, 
Englefield Green. 
Tel: (07843) 3603 


IPSWICH 

MDW (Electronics), 

47/49 Woodbridge Road East. 
Tel: (0473) 78295 


LONDON W2 
Henry's Radio, 

404 Edgware Road. 
Tel: 04-402 6822 


LONDON SwW14 
OFF Records, 
Computer House, 
58 Battersea'Rise, 
Clapham Junction. 
Tel: 04-223 7730 


MANCHESTER M419 
EV Computing, 

700 Burnage Lane. 
Tel: 061-431 4866 


NOTTINGHAM 
Computerama, 
(Skytronics Ltd.) 


357 Derby Road. 
Tel: (0602) 781742 


Telephone orders 
welcome 


MicroValue 


REAL value — from the Professionals 





News: Professional systems 











GETTING TOGETHER 
WITH EPSON 


Norbain are the first company to 
develop and supply a battery 
es acoustic coupler tor the 
new Epson HX-20 hand-held micro. 
They have adapted the tried and 
tested mains driven Sendata 700 
Series acoustic coupler and the 
HX-20, so that the acoustic « coupler 
draws power from the HX-20's 





This month [| would like to registe 

a plug tor the National 
Microprocessor and Electronics 
Centre. The reason that it comes to 
mind at the mo s that the 
Computer BR | 
| at this mae ie : 
| preparing a cane ite 

lisplay there. 

It seems to me to be one of the 

nost missed of the London 
oarticularly to any user 


rmanent 


| attractions, ¢ 
or dealer w ho is interested in 


microcomputers. On permanent 


display at the Cane you will find 

nost of your favourite machines 
plus quite a few of the more 
in nteresting component parts tor 
them. It never does an end user 
any harm at least to have a rough 
idea of what goes on in his 
machine and the NMEC is 
seiacele nal in this respect. 

The Centre is in the City of 
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an added incentive tor a 





internal power supply and operates 
through the RS232 port. Data 
transmit and receive is at 300 bps 
The price is £220 excluding VAT. 
If you nav bought your Epson 
HX-20 frorn someone other than 
Norbain Micro, there is an 
additional £25 charge to modify the 
micro. For more information, 
please contact Norbain Micro 
Limited, Norbain House, Soe 
Road, Reading, Berkshire RG2 OLT 
or ‘phone 0734-752201, 


London at: 
The World Trade Cen 

Europe House, 

East Smithfielc d. 

London E19. 
Asa matter of fact it is just under 
the Royal Mint offices — perhaps 
VISIT. 

The Computer Bctulers 
Association's new stand should be 
ready in a tew weeks. We are not 
quite sure as yet now it will be 
manned, but the present idea 
we are working on is having 
various dealers up in eation with 
their wares trom time to time, 

Anyway, the point is that the 
Centre is well worth a visit and 
peuel = still, for London it usually 
ovides a quiet backwater in 
eee h to co ont template the wonders | 
of science. 


r 





FINDING 


COMPUTERLAND 


You may have had trouble lc 
ComputerLand in Southam ipt 
you read our news item IBM ge 
personal’ in the April issue of 
Computing Today. That will be 
because we gave you the wrong 
address. The correct address is 
ComputerLand, Spencer House, 
12-14 Carlton Place, Southampton 
50] 2EA. Our apologies to 
everyone concerned. 





cal ee 
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STUNTS MADE EASY 





Advanced Technology Marketing 
has introduced its Model 54 Stunt 
Box to provide engingers, 
technicians and 
with interlacing gitterent RS232 
devices a simplifi a pproach toa 
fanceland: ng p P “ol Under the 
cover of the Stu oe is a PC card 
containing a mal and temale 
RS232 connectors. aes me ground, 
pin |, is permanently connected 
between connectors: each of the 
remaining 24 connec | 
each connector is penne to 
square pin and a plated thru’ 
This arrangement gives th 
the Cc he Wrap or jumper 
plugs ne ‘oud! interconnect while 
wires Or components can be 
soldered to the holes on the PC 
card. Four common bussing areas 
are provided for multiple 
connections. Additional externa! 


Ye is accom: oa by two 


of WITe 


side o! “he anit. 

_ the Model 54 Stunt Box is 
priced at £62 excluding VAT. “For 
more information please contact 


\IM Limited, PO Box 2 


pre epee = 
C Coulsdon, surrey CHS 1YB. 





Earlier 


in the year Texas 


Instr uments announced their new 
TI Professiona! Cornputer. It 
sol 


supports a wide variety of software 
and the availat © languac 
include BASIC, COBO! 

FORTRAN, Pascal and The 
computer nas 4 jelNehed bk keyboard 
and has a high resolution 12° 
13” colour Step y, 


ii 
A i oe et Ne a ok ik Td 1 a 


emory is 5 64K as standard 


d others. 


iJ A rm ei =, =, = : ' Feet 
AM with external expandability to 
256K. Standard mass storage is 
. , a r ie 
provided by a 320K floppy disc 
_ tat 


W oa disc is also 

At the same time II introduced 
new impact printer in the OMNI 
800 tamily to complement the 
Professional Computer. Called 
Model 850 it prints various tonts at 


{h) 
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up to 150 characters per second in 
a 9 by 9 matrix and can also print 
‘raster’ graphics to copy screen 
displays. The TI Professional 
Computer is priced at £2075 
(excluding VAT) for the basic 
system and the new printer is 
priced at £495 (excluding VAT) tor 
the cheapest version. 

For more information about 
these or other products, please 
contact Texas Instruments Limited, 
Manton Lane, Bedford MK 41 7PA, 
or ‘phone 0234-67466. 


MICRO FROM WANG ¥ 


Perhaps best known tor their word 
processors, WANG have 
introduced their Professional! 
Computer. Aimed primarily at 
professionals and managers the 
product has been designed to 
complement WANG's Office 
Automation strategy. The 
Protessional Computer is a 16-bit 
system that can run in a stand 
alone mode with between 128K and 
640K of memory. At the same time 
it will integrate with the whole 
range of WANG products and 
tunction as a workstation on any 
WANG VS, OIS, 2200 or Alliance 
system. 

As a highly modular system, 
the F rotesstonal Computer is 





the: “shelf systern or i can be 
expanded into more powerful 
conticgurations with optional 


displays rata software, 


printers and discette or Winchester 
tixed disc storage devices. 

Prices range from under 
£2,000 to under £6,500: the PCOQO! 
consists of a compact, enclosed, 


electronics unit ee the 
CPU, 128K RAM, 360K 34° 
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discette drive, keyboard, MS-DOS 
and MS-BASIC and is priced at 
£1,900 excluding VAT. If you 
would like more information please 
contact WANG (UK) Ltd, Wang 
House, 661 London Road, 
Isleworth, Middlesex TW7/ 4EH or 


phone 01-560 4151. 


NEWBRAIN GETS ITS 


ples 


If you've been waiting for your 
NewBrain discs then the time is at 
last here! Grundy have managed 
to preduce a single 200K drive 
system running under CP/M based 
on a 32K NewBrain for the 
remarkable price of around £6-700. 
The NewBrain slots into a housing 
unit together with the expansion 
module, power supplies and disc 
and the video monitor (included in 
the price) sits neatly on top. The 
price is not yet fixed but should 
fall inside the range given above 
making this a very cheap entry to 
the world of CP/M and discs. 

To expand the system to cope 
with the business and professional 
end of the market you can expand 
to twin 800K discs plus 96K of 
RAM and add a range of software 
to suit. Among the suppliers 
Grundy have signed up to produce 
Saoeecle: are Peachtree who will 
be offering a range of their 
standard products including 
Peachtext and probably such 
industry standards as dBase II and 
Wordastar. 

After the poor start to the 
documentation Grundy have now 
had the system manual re-written 
and this will soon be available for 
general release and for those 
interested in the software and 
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systems side there is a strong 
possibility that a Beginner's Guide 
and disc will also be produced in 
the near future. 

To complement that business 
aspect of the machine a series of 
training courses have been 
arranged with Blackwood Hodge at 
Neene College in Northants and 
details of these are available trom 
your local dealer. For more 
information about the new CP/M 
NewBrain contact Grundy Business 
Systems at Somerset Road, 


Teddington, Middlesex TW11 STD. 


BRIEFING 


Two new printers, that can be used 
as electronic typewriters when not 
needed as computer printers, are 
available from Datarite Terminals. 
The Datarite T/ Printer 350 costs 
£475 plus VAT and can be used as 
a printer with most Centronics 
compatible mini and micro 
computers. The T/ Printer 3500 
adds RS232C interfacing and also 
the ability to act as a Keyboard 
Send Receive computer terminal 
and retails at £535 plus VAI. More 
information can be obtained from 
Datarite Terminals Ltd, Caldare 
House, 144-146 High Road, 
Chadwell Heath, Essex RM6 6NT, 
or ‘phone 01-590 1155 

Td 2000 is an integrated 
viewdata termina! aimed 
specifically at the business market, 
enabling users to access Piya 
viewdata systems as well as the full 
range of Prestel services tt has a 
10” diagonal colour monitor, full 
qwerty keyboard and standard 
Centronics intertace to pr inter. 
The terminal is priced at £499 plus 
VAT and you can get more details 
from Tandata Marketing Ltd, 
Wells Road, Malvern, 
Worcestershire WH14 4PA or 
‘phone 06845-68421. 

A new range of office 
computer-related furniture has 
been launched. Prices lor VDU 
tables start at less than £100. 
Computer accessory shelves (to 
take disc drives, processors etc 
printer tables and fully- adjustable 
chairs are also available More 
information can be obt 
Project Office Furniture Limited, 
Hamlet G eae Haverhill, Suffolk 
CB9 8QL or ‘phone | a4 -/0541 1 

As sari 0! its expanding dealer 
network, NEC Business Systems 
(Europe) Limited has appointed 
the John Lewis Par ner chit chain of 
high street shops to sell its 
PC-8000 microcomputer. At 
present, two stores are selling the 
PC-8000 — the Oxford Street store 
in London and the Milton Keynes 
branch. Full systems are available 
with full service and backup. 


Ined trom 
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THE HEP WHO INVENTED NE WERE 
LLEVER ECnICLIGH TO MRKE NE THINK 


at “PGR6tt €47 SS 20 -TSMES FASTER 
ANO 4 TINES MORE COMPACT THAN 
“BRS IC”% . 


YET THEY’RE DUMB ENOUGH TO SELL 
ME FOR £89°.95'!. 


| hid Deva AC OL 


Richard Altwasser and Steven 
Vickers are the men who invented the \ 


Jupiter Ace. See Be - oa ae reek as ite) 





After years of designing micro- = v= On APHICS OLE TE \ 
computers that use BASIC (both men 
played a major role in creating the 
ZX Spectrum), they abandoned it in \ 
favour of FORTH \ 
FORTH ts just as easy to learn £ \ 
as BASIC. Yet it’s a faster, more \ 
compact and more structured oe 
language that educationalists Peep oh, aaa. tied 
and professional Prograrnmers pesmi ee 
alike prefer. i =n 2 : : 
So the Jupiter Ace Is the only micro- 
computer you can buy that is designed around Technical Information Cassette 
FORTH Hardware Programs and data in compact dictionary format 
Using it, there's little fear of accidentally Z80A;3K ROM; 3K RAM may be saved, verified, loaded and merged. All 
‘crashing’ programs halfway through and having Keyboard tape files are named. Running at 1500 baud. 
raed TITER Ace criuhencie anor 40 moving keys; auto repeat; Caps Lock Expansion Port | 
ae lit atias aie . Contains D.C. power rails and full 280 Address, 
checking sees to that. screen data Sed canal canals. Can conncct este 
The Jupiter Ace has a full-size keyboard, Memory mapped 32 col x 24 line flicker- free ak pins He : CONNECT ES 
high resolution graphics, sound, floating point display upper and lower case ascii Characters SET RSE L 
arithmetic, a fast, reliable cassette interface, Graphi Editor 
3K of RAM and a full 12 month warranty nine a Se oe et lee Wee Allows complete editing and listing of compiled 
You get all that for £89.95. Plus a mains vee Se See weer ne programs. 
adaptor, all the leads needed to connect most characters. 
cassette recorders and TV's, a software Sound Please send cheque/postal order to 
catalogue (35 cassettes available, soon to be 50), Internal loudspeaker may be programmed for Jupiter Cantab, 22 Foxhollow, Bar Hill, 
the Jupiter Ace manual and a free demonstration entire audio spectrum Cambridge CB3 SEP 


cassette of 5 programs 


= 
The Jupiter Ace manual is a complete 
introduction to personal computing and a | upi er 
simple-to-follow course in FORTH, frorn first 
principles to confident programming ee : 
{ - . 2 = . ‘in | |: COoOmMmpnut F + q } 
Plug-on 16K and 48K memory expansions Please send me : Jupiter Ace microcomputers @ £89.95 (+ £3.95 p. &p.) 
Tick here if you require VAT receipt [] 


are also available, at very competitive prices 


There || be a plug-on printer interface available | Name | 

s00n, too.) 2 
t'll take you no time at all to realise how | Address 

clever Richard and Steven were to design the | 0120183 


Jupiter Ace around FORTH. And even less time to 
realise what a silly price £89.95 is to charge for it 


Available for immediate delivery. Allow 14 days for p. & p. U.K. price only (export price on request) 
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DONTMISS THIS 
INCREDIBLE OFFER! 


tie ama 
a he 
a: 
i . (i 4 = ro i . fe Ve 
5 : fel a * r 7th 
ha Lal : hm “ey 


- -—s On casselle for cil] 
YES, 50 GAMES the follow ng: 
FOR YOUR MICRO : s 
Ate MAZE RATE: Simciai— 
SPECTRUM 
ZX81 LYNX 
| DRAGON 
| ATARI ViC= 4) 
3 ACORN ATOM 
CASCADE 
| SOFTWARE OO aie 


CASCADES HOUSE 


BARGAN'S LANE SHARP 

eerie ORIC-1 

eraRA NEW BRAIN 
Coot ft tt tt tt Tg fT gy fy yy ey [of 7 fF fF fT FT 7 yg yy Fs 


| SUPPLY CASSETTE 50 FOR COMPUTER 
l enclose cheque/P.O 


Name _ 
Address 


Memories 
Part type 1off 25-99 100 up 


4116 200ns 





4116 250ns 


4816 100ns for BBC comp 220 195 sis 
4164 200ns 3:09 3.56 3.42 
2114 200ns Low power 115 1 O06 90 
2114 450ns Low powe! 95 85 BU 
41178 250n5 395 355 3.40 
6116 150ns CMOS $39 7 HE 
ei U6 450n5 

2716 450ns 5 volt 2.30) 210 o We 
2716 450ns three rail 5.75 5 00 4.65 
“fgée 450n5 iv ie! Type 1.50 315 3.0 


2632 450ns Texas tvpe 


; ay 
é it j Aa is Zoi i 
522 PLA G€ 5 469 
ay 5 2 6 i 
“aA orotile it eockete 
Low oronle ll Sockets 
Pins 8 14 ib id 2U ee 24 2° At) 
rence 9 10 a Pits 1D 18 19 20 3 
Soft-sectored floppy discs per 10 in plastic library case 
Nn SSSD £17 00 5 incn SsDD £19.25 yincn DSDD £2 
USUD eb s 
my i, | a’ 51 Mt | 
1] CO cSaroc T ] iar ~ = 1G = Erm | Levis Vim Thine Bik ms - 
4Lo Senes | tl ates SIOCKS al OW prices wiln DIY aiscounts 


starting at a mix of just 25 pie aces. Write or phone ie list. 


Please add 50p post & pac King to orders under £15 and VAT to 


total. Access & Visa welcome eat service on (084 422) 614. 
GSovernment & Educational Jers we alc “ame. £15 minimum 


Trade accounts operated. | phone or write for details 


Happy Memories (CT), Gladestry, Kington, 
Herefordshire. HR5 3NY. Tel: (054 422) 618 or 628 
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Kuma Computers 
| Bieatiece! 


A Combination of 
Soft & Hardware 


sHaRe 


Kuma has over 500 software programmes 
covering -utility,educational, | 
entertainment, word processing and other 
business requirements. 

KumaComputers are backed with many | 





years of direct experience. 


PHONE NOW or SEND FOR DETAILS 
MAIDENHEAD %8J (0628) 71778 
Kuma Computers Ltd.11 York Road, 

Maidenhead, Berks SL6 1SQ 


Please tick box ce for information required, and send coupon to: 
Kuma Computers, 11 York Road, Maidenhead, Berks SL6 1SQ 


HARDY ARE Wir TW ARE HARIT® AB ETE ARE 
LC) srrius-1 CL) O newsrain [) 
CL] sHarpa+B (J PRINTERS: 

CL) OsBORNE-1 O U marrix 
By 


; 
: 
i 
[ 
\O L) EPSON HX-20 L] paisy j 
i 
A 


i PAT A oes wees ta ee aeacae es Se ee ae te Pome ee eee ee eee ee 


ATI: nn: cece cere eee Ss ee a ee Oe en ae ee ee : 


POST CODE...... Sd au al rattatral Rta sk pala he's atta oe armen ests ta aera ecco emt ag et cba naar ab acca gre 
CT1 
2 a a ee ee eee 
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News: Commercial software 








SOFT WARES 





BACK TO SCHOOL 


Users of dBase II, Britain's top 
selling relational data base 
package, can attend seminars in 
London to gain instruction in this 
sottware, and its program 
generator, Autocode |. A one day 
dBase appreciation session or a full 
three day dBase course including 
workshop are being provided by 
Stemmos. Within an hour of 
starting the course, programmers 
and non-programmers alike will 
get the chance to start writing what 
Stemmos claim will be the most 
powertul program of their lives, 
through Autocode I. This 
automatically generates programs 
using dBase I] without any 
previous experience, creating 
menus and sub menus, data entry 
screens, routines, edit, validation 
and much more. 

For details of dates and more 
intormation contact Stemmos Ltd, 
344 Kensington High Street, 
London W 14 or ‘phone 01-602 
6242. 


SPREADING THE BUDGET 


Tandy have announced an 
enhanced version of the VisiCalc 
budget planning and forecasting 
program that is compatible with 
the Tandy TRS-80 Model II, Medel 
16 and Model 12 micros. VisiCalc 
Enhanced offers the ability to 
generate much larger 
‘spreadsheets’ by utilising any 
additional memory av 





ailable in the 
computer and new features have 
been included. The price is £249. 
To take advantage of Enhanced 
VisiCalc’s expanded memory 
capability, Tandy also offers a new 
64K Memory Expansion Board for 
£299. This Board requires 
installation (not included) and is 
not usable by other programs. 
More details on either product 
can be obtained from Tandy 
Corporation (Branch UK), 
Tameway Tower, Bridge Street, 
Walsall, West Midlands WS1 ILA. 


EPSON DERBY sits 


ont worry, I haven't lost my 
bility to spell — I'm talking about 
a new piece of software to forecast 


ar 


horse races for the Epson HX-20. 
Based on the probability of 
winning, the program can be used 
by the serious punter by using the 
information published in the 
sporting press concerning each 
horse in the selected race, The 
details of the race have also to be 
entered. The Epson HX-20 then 
produces betting recommendations 
on each horse. The data can be 
stored as required. Since the 
Epson HX-20 is easily portable you 
can carry it along to the course. II 
this sounds like a good bet to you 
you ll be pleased to know that the 
forecaster is £24.50 plus VAT and 
comes from Kuma. 





On a slightly more serious note 
tor the Epson HX-20, Kuma have 
announced a word processor 
specifically designed for tke 
miniature in-built printer. Called 
Desk Master 2, an option can be 
also chosen to produce larger 
documents for an external full- 
sized printer. Desk Master 2 is 
priced at £29.50. 

For more information about 
either of these products please 
contact Kuma Computers Ltd,11 
York Road, Maidenhead, Berkshire 
SL6 1SQ. 





8000 LANGUAGES 


Pet Forth, a standard fig-FORTH 
with many extensions (including 
double-precision arithmetic, 
random numbers, IEEE control 
words and a string package), has 
been announced from Kobra. It i 
designed tor the Commodore 8000 
microcomputers and is priced at 
£179. The package requires a 
minimum of a CBM 8032 and CBM 
8050 1M aise drive. More 
information can be obtained from 
Kobra Micro Marketing, Farm 
Road, Henley-on-Thames. 








MASTERING THE IBM 


DB Master, the top selling business 
tile management program for the 
Apple, has been re-written and 
expanded with substantially more 
power, for the IBM personal 
computer. With this package 
records can contain complex 
mathematical iomulas which olfer 
storage capacity of up to 240 
characters. An array search 
feature allows a selection of 
records that contain multiple 
entires for the same items. 

The requirements to use the 
package are an IBM personal 
computer with at least 192K of 
RAM, two 320K double-sided disc 
drives, and the use of a printer is 
recommended. The package is 
priced at £349 and more details 
can be obtained from Pete & Pam 
Computers, New Hall Hey Road, 
Rossendale, Lancashire BB4 6JG, 
or phone 0/06-22/011. 





"LL JUST SAY THAT 





AGAIN 


It may well be that this is the first 
time that a lisp ac ey helps 
communication. In fact an 
interpreter tor the artificial 
intelligence research language 
LISP is now available for the ZX 
spectrum. The interpreter’s 
functions are varied and include a 
full property list implementation, 
full error checking, supports 
machine code routines, an id 4 5K 
machine code interpreter plus 2.6K 
initialised property list. The 


interpreter ideally requires 48K 
RAM but will run on |6K: it is 
supplied on cassette with a 
demonstration program anda 
programmers manual tor only £15. 
To learn more about tne interpreter 
send tor details (mail order only) to 
Serious Software. 7 Woodside 
Road, Bickley Bromley, Kent BR] 
2E9. 


SPEEDING UP THE PET 


A version ot Petspeed BASIC 
compiler is now available for the 
sommedore 64. Offering 
sonsiderab xle savings in terms of 
running time and running memory 
space, Patspeed is extremely 
simple to use and is supplied with 
comprehensive documentation. 
Petspeed is priced at £125 plus 
VAT and is available from Oxford 
Computer Systems Ltd, 
Woodstock, Oxtord, or via the 
worldwide Commodore dealer 
network, 
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SOFTWARE 64 | A 


Now you can add more software for 
your Commodore 64. Called 

ttware 64, the line includes 
fotor Mania (a cross country car 
race game), Renaissance (the 
Commodore 64 version of the best 
selling VIC cartridge game), 
Grandmaster (a chess game), 
FORTH, Monitor (taking the misery 
out of machine code) and 
Wordcrait 64 (a word processing 
package). 

Motor Mania and Renaissance 
are on cassettes and are priced at 
£8.95 and Grandmaster cosis 
£17.95. For further information, 
contact Audiogenic Ltd, PO Box 
88, Reading, Berkshire. 


IBM GO COBOL 


Personal COBOL has been 
announced tor the IBM Persona! 
Computer. It comes from Micro 
Focus and is based on their Level 
II COBOL, the only COBOL for 
microcomputers to be certified by 
the US Government at the same 
level as mainframe COBOL 
compilers. Personal COBOL offers 
full ANSI'74 COBOL language 


| va 


L 


=< ue > 
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Acornsoft have announce 
games, Super Invaders « 


functionality. In addition there are 
facilities for interactive source 
level debugging with program 
Animation, a FORMS facility for 
creating application screens and a 
full screen COBOL editor. The 
cost of Personal COBOL is £250 
and is licenced per machine. To 
complement Personal COBOL, 
Micro Focus will make the Level II 
compiler and Run Time System 
available for the IBM Personal 
Computer running the PCDOS 
operating system. 

For more information contact 
Micro Focus Limited, 38 Acacia 
Road, London NW8 6AG, or 


phone 01-722 8843. 


CASHING IN ON YOUR 





MICRO 


The Electronic Cash Book is used 
for recordi ing the receipt and 
payment of money. It is menu 
driven and is designed to be 
suitable for both the first time 
micro user and the more 
experienced user. The Electronic 
Cash Book will run on the 
Commodore 8000 es including 

the new fe range and 4000 Series. 
Priced £195 the package 
includes a comprehensive user's 
leon and security key. More 
details can be obtained trom 
Dataview Limited, Portreeves 
House, East Bay, Colchester CO] 
2XB, or ‘phone 0206-869414 


BRIEFING 


+09 


' nota 
ced ~V¥VN\/ 434 © Vy 
al 


id Castle 


SOFT WARES 


Renee eeeeeeeeeeeeereeereeeeeeeeeeeeceeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeceeeeeceeeeeeeeeeeeeeeeeceeeeeeeeeeeeeeeereeeee creer SS 


of Riddles, and five new 
educational packages. Super 
Invaders is available on both disc 
and cassette at £11.50 and £9.95 
respectively and Castle of Riddles 
is only available on cassette at 
£9.95 including VAT. The 
educational packages are Word 
Sequencing, Sentence 
Sequencing, Missing Signs, Word 
Hunt and Number Balance and 
are available on disc or cassette at 
£15.35 and £11.90 respectively 
including VAT. The packages are 
available from Acornsoft, Vector 
Marketing, Denington Estate, 
Wellingborough, Northamptonshire 
NN8 2RL. 

Dax Software have produced a 
piece of software called PIMS 
(Personal Information Management 
System), a business oriented 
package. Manufactured in The 
Netherlands and aimed at the 
VIC-20 market, more details can 
be obtained from Dax Software, 
Leidsegracht 52, 1016 CN 
Amsterdam, The Netherlands. 

Tiny Word is a word 
processing package on cassette for 
the Newbrain models A and AD at 
a retail price of £24.50 plus VAT. 
Map of UK, like Tiny Word, 
available trom Kuma Computers. 
This cassette is now available for 
the 48K ZX Spectrum and costs 
£11.95. More details can be 
obtained from Kuma Computers, 
ll York Road, Maidenhead, 
Berkshire SL6 1SQ or ‘phone 
0628-71778 

Two programs to save time and 
money in the ‘home office’ are 
VICPRO, a word processing 
package, and VICDATA, a data 
base program, Designed tor the 

VIC-20, the programs cost £12.95 
and come with full documentation. 
Details from Audiogenic Ltd, PO 
Box 88, Reading, Berkshire, or 
‘phone 0734-595647. Flexicalc is a 
new spreadsheet program for the 
48K ZX Spectrum. Priced at £9.95 
you can get more information from 
Saxon Computing, 3 St 
Catherines Drive, Leconfield, 
Beverley, Humberside, or ‘phone 
0401-50697. 

Ulysses and the Golden 
Fleece is an adventure game tor 
the IBM Personal Computer at a 
price of £22.95, and comes from 
Pete & Pam Computers. They also 
distribute a family of more serious 
programs for the IBM ee 
Computer: EasyWriter II (a word 
processing package for £225), 
EasyFiler (£249), EasyPlanner 
(£125), and Easy Speller (£125). 
For details of these or the game 
contact Pete & Pam Computers, 
New Hall Hey Road, Rossendale, 
Lancashire BB4 6JG or ‘phone 
0706-22701 1. 
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SWEET SIXTEEN 


The current industry fad seems to be the 16-bit 
processor. Indeed, there can hardly be a business or 
professional machine launched these days without 
acres of publicity material being devoted to the fact 
that it has one of these new super processors built in. 
All well and good but just what difference does a 
16-bit processor make to the user? 

In next month's Computing Today we'll be taking a 
long hard look at the heart of these new generation 
machines and discovering some rather disturbing facts 
about their true capabilities. To back this up further 
there will also be a guide to the current 16-bit market 
in the form of a buyer's guide. 

If you have been considering the purchase of a 
16-bit machine it could well pay you to wait a week or 
two, after all there needs to be a lot of extra power and 
facility available to justify a doubling in price, or 
perhaps. . 


PRINTING ON THE CHEAP 


Some months ago we ran a feature on interfacing 
possibly the cheapest form of printer possible to your 
computer. Well, next month we go a little bit up 


\. market. Only last year daisy wheel printers would 


\. set you back around £1000 for the privilege of 
providing letter quality output. Then we had a 
\. couple of daisy wheel printers that sold for 
ie Xo around the £500 to £600 mark. Now, thanks 
“EL . to typewriter giant Olivetti we have a 
daisy wheel typewriter with full 


©. “hy ® \. correction facility that you can link to 
“Oe, ™S \. your micro through a parallel port 
2%, % ~ for less than £500! 
chen VP Two for the price of one can't be 
% ,®, Q \ bad, at least that's what we 
G reckon. If you are after 
~ higher quality output 
cs UY \ than your matrix printer 
a \. can provide and don’t 
ae ee. CS: § \. mind waiting a while 
™ “Se yy " %}> to get it then this 
en ie Ne O- Y \ package could 
18 \ a \ 
\ ~ 7 *\ 
\ ye \ 


\ nC \ 


be a real alternative. And, if you need to justify its 
purchase, you can always say that you're buying a 
typewriter! 


THE MIDDLE GROUND 


What's half a disc drive but twice a cassette tape? The 
answer to this seemingly Gollum-like riddle is not a 
mess of home-brewed equipment but the Ikon Hobbit. 
Based on the Philips digital micro cassette unit and 
provided with its own operating system it could well be 
a real alternative for the home user of the BBC 
Microcomputer who can't justify buying discs but still 
needs something faster than the good old 1200 baud 
tape. 

Our reviewer took the Hobbit home, fed it well 
(they always were hungry little beggars) and delved 
deep into its psyche. The resultant review could well 
save you a few bob so if you're frustrated by the price 
of a floppy disc and even more tormented by tape it 
could pay you to invest in our July issue! 


TALKING GRAPHICS 


Our occasional series on languages and selecting the 
right one for the task in hand turns its attention to the 
subject of graphics, Whilst virtually every new version 
of BASIC comes with some facilities to handle the 
generation of graphics it can hardly be described as 
the simplest and most logical to use, try remembering 
all the variations of a BBC BASIC PLOT command for 


example! 
Help is at hand though with GINO. You thought 
indeed. GINO is an 


he was a pop artist, here esy 

extension to the language FORTRAN, you'd be 
surprised to find how many machines can run 
FORTRAN these days, which otfers a number of very 
powertul facilities to the graphically inclined. As usual 
our feature demonstrates the power of the language by 
developing a BASIC program and then showing how 
the right language would make the task more 


straightforward. 


Articles described here are in an advanced state of preparation 
but circumstances may dictate changes to the final contents. 


ee 
‘\ 
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Level 9 Computing’ 
EPIC ADVENTURE GAMES| 
are now available for 32k 
(or more) versions of the: 


ATARI 400/800 


COMMODORE 646 
LYNX 
as well as for the: 
BBC 
NASCOM 














JOM SPECTRUM 
{TURE GAMES 


1) COLOSSAL ADVENTURE: The classic mainframe game “Adventure 
with all the onginal treasures & creatures + 70 extra rooms. 


2) ADVENTURE QUEST: Through forest, desert, mountains, caves. water, 
fire, moorland and swamp on an epic quest vs Tyranny. 


3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have 
survived His fall. Can you get to their treasures first? 













Every Level 9 adventure has over 200 individually described locations and is 
packed with puzzles - a game can easily take months to complete. Only 
sophisticated compression techniques can squeeze so much in! Each game 
needs 32K and costs £9.90 






@ (4-4 rortru, ForRTH rootkit 


“rq FORTH’ runson 16K or32K BBC Level 9 Computing are pleased to 

micros and costs £15. It: announce a new toolkit for 

* follows the FORTH-79 STANDARD ‘rq FORTH" on 32K BBC micros. 
and has fig-FORTH facilities: it costs only £10 and adds the follow- 


















* provides 260 FORTH words: ing facilities to FORTH: 

* 15 infinitely extensible: * a6502 assembler, providing 

* has a full-screen editor: machine-code within FORTH: 

* allows fulluse of the M.0.S: * turtle graphics, giving you 

* permits use of all graphic modes, easy-to-use colour graphics: 
even 0-2 ijust!): # decompiler routines, allowing the 

* provides recursion easily; versatile examination of your 

* runs faster than BBC BASIC. compiled FORTH Programs: 

|} * needs no added hardware: * the full double-number set: 
* includes a 70 page technical * anéxample FORTH program: and 






demonstrations of graphics: 
other uselul routines 


Manual and a summary card: 
has hundreds of users. 















@nascom 


Extension Basic ,£15/E30 ROM 
Adds 30 new keywords to BASIC 

Compression Assembler 2 
omall Source + high speed 






c.g £7.90 
mic.g £5.90 
mi/c.g £7.90 


Asteroids o.oo... 
Galaxy Invaders ........ 
Missile Defence ........ 
Super Gulp ................... . eb,g £4.90 | 
5-games cassette misc £5.90 
(FULL RANGE IN CATALOGUE) 







Et? 










ALL PRICES INCLUDE P & P AND VAT. All programs are in stock and will be sent within 
2 days of receipt. Please send order or SAE for catalogue, describing your micro, to: 


LEVEL 9 COMPUTING 


Dept C | 229 Hughenden Road, High Wycombe, Bucks. HP 13 5PG 





COMPUTING TODAY JUNE 1983 


COMMODORE COMPUTERS 
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alto WA : 
Cassette rec 
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SINCLAIR AND 
ORIC COMPUTERS 


WK or 3 ale 

prices are & Eu fopean exoort 

Incucde msured air mal 

counties oof Eur ope jnclue 

sweden, Fin NATE 

ltaly For isomers ou! 
a “5 ot stag 2 pe 


o ices ee 


Pats pod Pe l= El 
per fers I 





charged 
(£158) 
Al last our mew luxury versions of f 
Sinclair Spectrum are here wit 
typewriter Keyboards enclo sed ir a tough 
larger plastic c case which also 
DoOWer supply and thre comouter f 
travel oold-plated swith contacts with 
ie of 10s operatons are fitted Beleve if 
OF not Ihe@Se Cost only a tiny Sil more thar 
ihe standard model Spectrum 2ZXK £164 
(£181), Spectrum ZXKS (As above but 
also fitted with a Space bar and do 
sized shift and ent 
ee n dard cae Sper im 16K e108 
d. 2X Spectrum 48K § 5 
NeMmMory uagrac je fc 
(Issue 2 only) £44 (£45). Fu 
Master uNnil SHECTUM Int 
speech synthesizer, sound synth " 
ampliner and joystick ports £47.78 (ESB) 
£4 microdnve n/a in/a). Zx RS232 n/a 
(na). 2X printer £52.13 (£61) 
rolls £10.49 (£16). 281 
2x81 ram packs 16K £26.04 (£28), 644 
E49 (£51) Keyboards for 7X81 and 2x 
Spectrum:= withoul P28 (P35) 


Spatepar be 
ih «eeen hee POS ea 
vith Space bar £36 (£41) 








“ Peer a” ra tt Oey 
er keys) £169 (£18 


ror The 





5 printer 
uf 


Fag .43 (£52) | 


SWANLEY 
ELECTRONICS 


Dept CT, 32 Goldsel Rd, 
Swanley, Kent BR8 BEZ, 
Tel: Swanley (0322) 64851 


Postage £1 on Sinclair products (UK), 
£3-50 on other computers, £4-50 on 
printers and 50p on other orders. 
Please add VAT to all prices. Official 
credit and overseas orders welcome. 









TRS80 LV.2 — 
ZX SPECTRUM — ZX81 
SOFTWARE LIBRARY TAPE | 














25 greal programmes on one 
Trap It, Population Simulation, Comdors of Doom, Housebreak, Towers of 
Hanoi, Butterfly Chase, The Vault, Yahtzee, Maths, Calendar, Amazing 3D 
Mazes, 3D Noughts & Crosses, Jackpot Bandit, Hangman — musical, bible, 
history & sport, Mastermind, spelling, Diary, Records File and Time Warnor, 


We only have room here to fully describe one programme, please don’t hesitate 
however, to phone or write for full details of all the programmes. 


HOUSEBREA a house at mught in an attempt to rob nt of 
Money and anv Gold and “Silver it items Vou can find, It is very dark and vour 
must avoid bumping into the furniture, After a period of time an alarm will 
sound and soon after this the lights will be tumed on. A vicious dog ts then releas- 
ed. You have to use all your skill and cunning to avoid getting bitten as the dog 
chases you around the house; any injury caused by the dog will sow down YOU 
escape. The game is played in ‘real time’ and has excellent graphics. A different 





house is generated each ume the game 1s plaved. Ny A 
| 7 
The full cassette of 25 programmes ts sent \ “| w Nee / 


ta you for only £8.95! \ 





Trade enquines welcomed. ss. 
felephone John Wilson on 0608-3059. ~ eb 


SPARTAN SOFTWARE <= G 
(DEPT) / 

9 Cotswold Terrace, | 
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MICRO 








INTERRUPTIONS 


In the first part of this series we show 
you how to connect two computers 


by using interrupts. 





available now for several 

years and its popularity as an 
entertainment machine is well 
known. 

After some months however, 
when you have just finished 
beating your seventeenth version 
of space trek, you begin to feel 
that a lot of the software written for 
the machine is just a variation ona 
simple theme. What you really 
need is to find something new to 
do with the machine or find a more 
challenging game. This two part 
article offers you both. In the tirst 
part we will look at one of the eight 
bit parallel port chips (the Z-80 
PIO). We will see how this device 
can be used to communicate with 
the outside world, how it can be 
used to interrupt the processor and 
then how we can use these two 
facilities to connect two computers 
together in communication with 
each other. Part two will then 
expand these ideas and show how 
they can be used to create a very 
exciting new type of game where 
two players, on separate machines, 
do battle to the death. Finally we 
will draw all of these ideas 
together by presenting a Hex 
dump of a very fast interactive two 
player game 


THE PIO 


The peripheral Input/Output 
controller chip (PIO) is one of the 
Z,-80 family of microcomputer 
chips. This particular chip contains 
two separate eight-pit parallel data 
ports each with its own associated 
control port. This means that one 
PIO occupies four ports in the Z-80 
port map which has a maximum ol 
256 port spaces. As well as eight 
data bits each of the two data ports 
also has associated with it two 
other leads. These nave the names 
READY and STROBE and are used 
to pass information between the 
PIO and the peripheral device to 
tell each end when to transfer data 
and when to read data. Passing 


T he microcomputer has been 
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this information is called 
handshaking and the two leads 
are, therefore, called handshake 
leads. 

The PIO chip has four different 
operating modes for each of its two 
data ports and hence needs to be 
programmable. Programming the 
required function into the data 
ports is achieved by sending 
seguences of control bytes to the 
respective contro! ports. 

The four operating modes are 
selected by sending a control byte 
to the PIO of the form: 


XXAQQ1 111 


where the two most significant bits 
(XX) determine the mode as 
tollows: 


a. Mode 0 (XX = 00) 

In this mode all eight bits of the 
addressed port are used as output 
lines. All output trom the PIO is at 





standard TTL levels (ie Oand +5 
volts). The information output to 
the PIO from the Z-80 Central 
Processing Unit (CPU) appears 
and is latched immediately on the 
data port output leads. At the same 
time the READY lead goes high to 
tell the peripheral device that 
there is data byte waiting to be 
read. Once the peripheral has 
completed its action on the data it 
can then acknowledge this fact 
with a signal on the STROBE lead 
which can be used to interrupt the 
CPU to tell it that the peripheral is 
ready for more data. (Interrupts 
will be discussed later.) 


b. Mode 1 (XX = 01) 

In this mode all eight bits in the 
selected port are used as inputs. 
The peripheral device places its 
data onto the data leads and then 
activates the STROBE lead. This 
has the effect of telling the PIO to 
read the contents of the data leads 
into its internal register ready to 
be read by the CPU. The STROBE 
signal can be read by the CPU. 
The STROBE signal can also be 
made to interrupt the CPU to tell it 
that there is data to be read. When 
the CPU reads the data the PIO 
takes the READY line high to tell 
the peripheral that the data has 
been accepted and that more data 
may now follow. 


c. Mode 2 (XX = 10) 

This mode is only available on port 
A as all four hand chal 2 leads are 
required (two. Ss Sac Bert): 
When Mode 2 relecle d for port 


BS 
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A, port B must operate in Mode 3 
(described below) as no handshake 
leads are needed in this mode. In 
Mode 2 all eight data leads are 
bidirectional, that is, they can be 
used as inputs or as outputs. The 
function performed by the data 
leads at any given instant in time is 
controlled by the handshake leads 
as follows. Port A handshake leads 
are used for output control as in 
Mode 0 and port B handshake 
leads are used for input control as 
in Mode 1 so that Mode 2 
operation is effectively a 
combination of Modes Oand |. 


d. Mode 3 (XX = 11) 

This is the mode that will concern 
us for the rest of the article. Mode 
3 can be used on either port and in 
Mode 3 all eicht data bits have 
their transmission direction 

‘ individually specified. This is 
achieved by sending a second 
control byte immediately following 
the first. The second byte should 
contain a binary ‘l’ in each bit that 
is to be used as an input lead and 
a binary ‘O' in each bit that is to be 
used as an output. No handshake 
leads are required on a port if it is 
working in Mode 3 but interrupts 
are still possible as we shall soon 
see. 


Just using the facilities of the 

PIO already described it would be 
fairly easy to design a system 
where two computers could be 
connected back to back over two 
PIOs and used to communicate 
information to each other. 

If such a system were used 
however, there would be a fairly 
large overhead in programming 
effort and in processor time getting 


the two systems to repeatedly look 
at the contents of their respective 
PIO input registers to detect any 
incoming data, and to wait for 
fairly long periods of time (in 
computer time-scales) after 
outputting data to their PIOs to 
ensure that the other processor has 
had the chance to read the data 
before it is altered: 

I suspect that even though this 
option is quite difficult to 
implement, it is the one that a lot 
of users would choose simply 
because its function is easier to 
understand than the main 
alternative — Interrupts. 


INTERRUPTS 


The basic idea behind interrupts is 
that the CPU should be executing 
a program without paying any 
attention to the peripheral, say a 
keyboard, and that as long as no 
data from the peripheral (key 
being pressed) needs to be 
processed the program should 
continue to be executed 
indefinitely. When a key is pressed 
on the keyboard the PIO 
recognises that there is data to be 
transmitted and sends a signal to 
the CPU on the interrupt line. The 
CPU upon receipt of the interrupt 
finishes the machine instruction 
that it is currently executing and 
then does a call to a special 
subroutine somewhere in memory 
called an interrupt service routine. 
This routine accepts the input form 
the peripheral (keyboard) and 
stores the character in memory for 
the main program to fetch when it 
When the CPU accepts 
the interrupt it automatically 


[oc ~~ a NUPr 
id reaqay. 


ut 
disables its capability to accept 
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MICRO INTERRUPTIONS 


interrupts so that no further 
interrupts can occur while the first 
interrupt is being dealt with. This 
means that the last thing the 
interrupt service routine must do 
before it finishes is to re-enable the 
interrupts. The interrupt routine is 
terminated with a special sort of 
return statement which not only 
returns control of the CPU to the 
main program but also resets the 
PIO ready for the next interrupt. 
This is achieved, by the PIO 
monitoring the CPU data bus 
looking for the special return 
instruction to be read in by the 
CPU for execution. 

This all sounds fairly complex 
when the description has to be 
written down, but when writing the 
software the main program needs 
to know nothing of the existence of 
the interrupt routines and, after 
saving the main CPU register 
contents, the service routine is free 
to use all of the facilities of the 
machine without regard to where it 
was called from. In this way more 
efficient use may be made of the 
machine, as the CPU is only 
looking at peripherals when there 
is something there to see. 

This sounds a fine scheme, but 
as with everything else there is a 
price to pay. The PIO is such a 
versatile device that several more 
control words need to be specified 
if interrupts are to be used. 

Firstly, suppose for a moment 
that there are several PlOs and 
that there are different interrupt 
procedures for each port (this is 
the most likely case). We need 
some method of telling the CPU 
where to find the interrupt service 
routine associated with each 
particular port. This is achieved on 
the Z-80 by selecting its interrupt 
Mode 2 for multiple ports and 
using something with the grand 
sounding name ‘Interrupt Vector’. 
This vector is basically a table of 
two byte numbers contained in the 
computer’s memory. The first entry 
in the table must begin on a 256 
byte page boundary in the memory 
map. This is because the memory 
page to be used for the table is 
selected by the eight bit ‘I’ 
(interrupt) register inside the Z-80. 
That is, the Z-80 ‘Il’ register 
provides the high order eight bits 
of a 16-bit address. As you may 
have guessed by now the low order 
eight bits are supplied by the 
interrupting device. The 16-bit 
number we now have is the 
address of one of the elements in 
the interrupt vector table. The 
contents of that element are the 
address of the interrupt service 
routine for the interrupting device. 
Read this paragraph a second time 
if you thought it didn't make sense > 
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(like | am!) and all should become 
clear. 

The outcome of all this is that 
we need to load the PIO with its 
share of the interrupt vector 
address. As all of the elements of 
the interrupt vector table are two 
bytes long and as the table must 
start on a 256 byte page boundary, 


the least significant bit of the 16-bit 


interrupt vector address must 
always be a binary ‘0’. This binary 
‘O' is always the least significant bit 
of the eight bits to go into the PIO 
and so the format of the control 
word used to program the interrupt 
vector 1s: 


VVVVVVVO 


where VVVVVVV is the variable 
part of the vector address. This 
convention causes no contusion in 
the PIO, as the interrupt vector is 
the only control command word 
that is allowed to have a binary ‘O' 
in the least significant bit position. 


ENABLING INTERRUPTS 


Betore the PIO can generate an 
interrupt request the interrupt 
system of the PIO needs to be 
enabled. In Mode 3 where no 
handshake leads are used, the PIO 
has a very flexible arrangement for 
generating interrupts depending 
on the conditions of one or more of 
the data leads. 

The interrupt control word sent 
to the PIO has the following 
format: 


ABCDO111 


If ‘A’ is a binary ‘1’ then the PIO 
may generate interrupts otherwise 
interrupts are disabled. 

If ‘B’ is a binary ‘l' then 
interrupts may only be generated if 
all of the data lines being 
monitored become active. If ‘B’isa 
binary ‘O' then interrupts may be 
generated if any of the monitored 
data lines become active. 

The bit ‘C' in the control word 
determines the logic state that the 
PIO will consider to be the active 
state. A binary ‘1’ for 'C’ defines 
the active state as high anda 
binary O' makes the active state 
low, 

The bit 'D’ determines which 
data lines will be monitored for 
interrupt control. If ‘D’ is a binary 
‘O' then this means that all eight 
data lines will be monitored. If 'D’ 
is a binary ‘1’ this means that 
another byte (a mask) will follow 
immediately in which the bits are 
set to a binary 0’ will define the 
leads to be monitored. 

For interrupt operation in 
modes other than Mode 3 the 
handshake leads are used for 
interrupt control and interrupts 





22 


arin. 


eo 


a. 7 
an ane eesineas ss 
rename 
meemeei 


ie ein SL : 3 = a 
= Ered a . ea ry 








The interior of the NASCOM showing the peripheral input/output port located 


under the nm sign. 


may be enabled or disabled 
without modifying the rest of the 
interrupt control word by sending 
a port control word of the form: 


AQ000001 1 


where the ‘A’ bit has the same 
significance as in the last case. 

There is now only one thing 
left to do to get the interrupts up 
and running and that is to allow 
the CPU to respond to interrupt 
requests by enabling the interrupts 
in the CPU itself. This is achieved 
with an El instruction in the 
software. 


GETTING IT TOGETHER 


Armed with all this information we 
are now ready to consider how to 
get two computers connected 
together and communicating with 
each other. There are so many 
different possible ways of 
connecting two machines together 
that we shall take a look at just one 
of them. This particular 
arrangement uses Mode 3 
interrupts and was chosen because 
it demonstrates most of what we 


| have been discussing. In addition 


the same arragement has been 
chosen for the software to be 
presented next month to show that 
all these theories also work in 
practice. 

Our communication 
arrangement needs three parallel! 
data bits in each direction. This 
means that eight different pieces of 
information can be transmitted, 
from binary code ‘000 to binary 
code ‘111’. If all eight of these 
combinations are to be usable then 
there is no combination that can be 
used as a no intormation’ state, so 
there are no conditions that we can 
look tor and use to generate 
interrupts. lo overcome this 





problem we have decided to use a 
fourth (not FORTH) data lead in 
each direction which can be used 
and monitored to generate 
interrupts. 

This means that we will need a 
total of eight data leads, four 
inputs and tour outputs, and that 
one of the leads in each direction 
will be monitored tor interrupt 
purposes. [his sounds though it 
was just designed for Mode 3 
operation (which it was), and so 
this is the method we chose. 

To make the software easier to 
write and also to ensure that the 
same software can be used at each 
end of the communication link we 
have decided that data leads 0-3 
on both machines will be used as 
outputs and data leads 4-7 will be 
inputs. Both machines wil! set data 
lead ‘3’ to binary ‘1’ when they 
wish to interrupt the other 
computer and both machines will 


accept a binary ‘1’ condition on 
data lead ‘7’ as an interrupt. To 
achieve this all that is needed is a 
four-bit twist in tne eight-bit lead 


connecting the two machines 
together (ie bits 0-3 and bits 4-7 at 
one end of the lead will be a 
connected to bits 4-7 and bits 0-3 
respectively at the other end of the 
lead.) 

The sottware listing with which 
we finisn this month is written in 
standard Z-80 assembly code. Do 
not worry if you don't understand 
£-80 code: the listing is amply 
commented and, with reference to 
the previous discussion, should be 
fairly easy to follow. One last 
point, in the listing numbers that 
have a # symbol in front of them 
are in hexadecimal. 

That's all for this month. Next 
month we will carry this idea much 
further and present a really 
exciting game using most of what 
we have seen so far. 
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1 
# 


The PIO we will program is assumed ta accupy 
port spaces 4-7, Port 4 is the port A data 
port, part S&S 18 port B data, Port 4 is port #4 
control port and port “ is port EF control, 


AS we ondy need eight data leads we will only 


use port A, 


Define FIO port A data as port 4 


DATA FAL FHA 


Define FIO port A control as port 4 


tT RI EWU $s, 


= 
f 


Put anterrupt vector on 2546 byte boundary 


[Rs TAA 


Define interrupt service routine address in 


the interrupt vector table 


VTABRILE DEFW INT 


The next section of code needs to be executed 
once to initialise the PIO after power on. 
when finished this routine jumps into the 


main program loop. 


Disable interrupts during initialisation 
(ie CPU will] not now accept any interrupts } 


then put the CPU into interrupt mode 2 


BEGIN DJ 


f 
F 


Lim 2 


Load 25946 byte page no. inte actcumulator (A) 
and then load interrupt register (I) from & 
LD A, #16 


L.B I, A 


Load A with the control word for PIO mode & 
then output A to the control port 
LO A, #CF 


OT (CTRL, #4 


A mask aust now follow to show which leads 
are inputs and which ate outputs 
Lb 4, #F 


i (CTRL 9, * 


Set anterrupt vector. (Cie output low eight 
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bits of address in vector table) 


LD A, #88 
OUT (CTRL }, A 
F 
; Set interrupt control word in the FIO. 
; Bait * Set to enable interrupts 
} Bit & reset to interrupt if any lead active 
; Bit S set to say active condition is high 
: Bit 4 set to say monitor mask follows 
LD A, #B7 
OWT (CTRL), A 
‘ 
; Send mask to say which bits to monitor 
L.D A, #7F 
OUT C(ETRL YA 
> Enable interrupts and jump to sain loop 
EI 
JF Ma TM 
f 
i} The interrupt service routine follows, 
; In this simple example the routine just reads 
; the data port and stores the value in a 
; memory location for the main program loop to 
; pack up 
; Save original content of A register by 
pushing it onte the stack 
INT 1 FUSH AF 
Read FIO A port data and store thts in menory 
lH A, (DATA? 
LL (STORE 3, 4 
: Restore old contents of A and return to main 
; loop after re-enabling interrupts. 
POF AF 
EI 
RE TT 
: 
; The main loop follows, (As you can see it 
} does nothing here - next month it will) 
: 
: 
MAIN MOE 


The mein loop 
} Code fits here 


A a MATH 
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FOR ZX SPECTRUM & TRS 80/VIDEO 


1h, PVE 
Poll eri 


+ AERA Fares ft 
eri FLPed 1 ate] 


Cag Ae Se SOunGTe s prog seen R.T., Netherlands. 


Bringly PeprOdute Ie was) SOunG I eard 
te instuchons £4.99 (state machine) 
vfacke, attaches via Cassette lead £5.50 


ARCADE ACTION FOR SPECTRUM 
WINGED AVENGERS ‘ne best Sinclairgames yer" ¥C. “= 
nagazine. Laser shel. smart bombs. etc. All m/c only £4.50 
SCRAMBLE Fast all m/e, Colour hi-res; graphics. Bombs, fuel-dumy 
neteors. etc £4.95 

GULPMAN 15 mazes. las 


HIGHNOON  Cact 
STAR GAMES 


oO Slarquaily, | 


only £4.50 
PACK 1 4 great srogra: 
Waze/reruit Machine Ciy Bombe 


! 


Shaoege te = fie 7 oe mie ay ate aed 
idfacler Selo ail Size@ i Vercally OF ul f 


TRS80/VIDEO GENIE (NOT COLOUR) 
AUTO GRAPHICS 82. ‘Immediately you can create excellent and powerful oraphic 


SLA eh ity irs 
i WES WT hy 


RP es, oe 
THE BROOD iiear nteligent ghosts like you've never seen befor 

it ty qClON. Way-Oul sound This is P**man-Plus at only £4.99 

ts is FROGGER-PLUS. Stunning large-scale graphics, snappin 
fandom tratic, superb sound. We ouarantes this ts the most POTE 
Frogoer you wi e F499 

GUARANTEED 1ST CLASS 1 DAY DESPATCH 

PLEASE DEDUCT 50p DISCOUNT FOR SECOND AND SUBSEQUENT ITEMS 


Faebir el Utell 
cp 


together with an exceptional 


range of larger micros — 
OSBORNE, SIRIUS, HP, TRS 80, APPLE, 
ADVANTAGE and COMMUNICATOR 
plus peripherals and media. 


EERE EEE 
Cambridge Computer Store 


1 Emmanuel Street 
Cambridge CB1 1NE 


Telephone (0223) 358264/65334 
(closed 12.30 — 1.15 except Saturday) 





For TRS 80 Model 1 Level 2/ 
Video Genie 3003 
CASSETTE SOFTWARE 


2000 Baud write, verify, load, read, speeds 
your cassette operations by a factor of 4 Basi 
system format can be handled, autosyne & pro 
gram search, can be relocated 


FPP PP RPP PP PRP CR PP Ree 


/ function Basic toolkit, Renumoer move fines 
compress, search for statements &/or strings, 
automonitor on line number & memory to prevent 
overflow, can be relocated ...............6... £9.00 


th full mnemonics & 
vith ASCII string dis- 
play, single step & page step disassembly, string 
search, arithmetic. onnter support, relocates 


DISPLUS — 


12 function disassembier w 
hexadecimal presentat 


Ce ee eee ee ee ee 


ae 


or orimary system. Does your latest 
screw up because of an obscure 
achine fault. or itis your programming? MDOG 
can Save you pounds by reducing trips to the 
repair shop. Checks CPU, display, chip address- 
FS, SEAM BICS wc pensserkenenesen pre rer eee dts I] 


Just 4 items from our Product Range, all prices fully inclusive and 

all cassettes quaranteed. Just send cheque/ PO for fast delivery, or 

“Op for more details and quantity discounts. SAE not required. 
Dealer enquiries welcome 


J K GOSDEN SOFTWARE 


Tineslip, 13 Ashtead Common, 





BUTTERCRAFT SOFTWARE Ashtead, Surrey KT21 2ED 


14 Western Avenue, Siddiesden,Keighley,Yorks.ENGLAND [a i eres 
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BUSINESS AND PLEASURE ON THE 64! 


The Commodore 64 is the ideal machine to combine business with pleasure. It has a typewriter keyboard and 
lots of memory — ideal for word processing or financial planning — plus some rather clever colour and sound 
Chips that are just what you need for realistic arcade action. 


BUSICALC is just the program for those who need to juggle with figures. You could use it to plan your house- 
hold finances or your personal tax — but it’s equally capable of handling much larger figures. If you've gota 
printer you'll be able to produce reports that are good enough to put before the board (or the bank manager) — 
but a printer isn't nevessary, and neither is a disk drive. BUSICALC costs just £39 plus VAT on tape, or £40.50 
on disk, there are versions at the same pricés for the PET and VIC-20 (with 16K expansion). 

MIKRO ASSEMBLER plugs into the cartridge port of the 64. As PET and VIC owners are already well aware, 
MIKRO makes writing machine code programs almost as easy as Basic, because it is a real assembler with 
LABELS. To help you write your program MIKRO nad AUTO, DELETE, and FIND commanas; to help you 
debug it there’s amachine code monitor; and you can DISASSEMBLE from Basic or in the monitor! The TABLE 
commands displays or prints an alphabetically sorted symbol table after assembly — which is really fast 
(MIKRO will assemble 2K of code in just 20 seconds). If you are writing more than (say) 4K of code you may 
have to split your source code into several files, but MIKRO will automatically link these together at assembly 
time, loading them from tape or disk as appropriate. The MIKRO module costs £50 plus VAT; it could be the 
best investment you ever make. 

With ARROW installed in your 64 the Commodore cassette unit LOADS AND SAVES PROGRAMS SEVEN 
TIMES FASTER! Almost as fast as the 1541 disk, in fact. There is however a small difference in price — 
because ARROW costs just £39 plus VAT. ARROW has its own load and save commands, so you Can still 
load and save at normal speed if you should want to. ARROW is a tried and tested product that we’ve been 
selling on the PET for several years; now 64 owners can also benefit. 

Now for the lighter side of our range. TANK ATTACK, KAKTUS and MANGROVE are arcade games with 
colour and sound; a joystick is recommended, but is not essential. They each cost £8 plus VAT on cassette or 
£9.50 on disk. The HITCH-HIKERS GUIDE TO THE GALAXY is an adventure based (with the kind permis- 
sion of Douglas Adams and Pan Books) on the characters and scenarios in the popular series. If you divide the 
price of £12 plus VAT (£13.50 on disk) by the number of hours you'll spend exploring the galaxy the answer will 
be a very small number indeed! 


Winchester House, Canning Road, 
Wealdstone, Harrow, 

Middlesex HA3 7SJ, England 
Telephone: 01-861 1166 


APPLE ADVENTURES—£13.95 ALL INC! 
THE VALLEY TRADE ENQUIRIES WELCOME 


Choose your character type carefully . . . Barbarians recover quickly but their magic doesn't come easily. A Wizard? Slow on the draw and slow to mature but live long enough 
and grow wise enough and your lightning bolts are almost unstoppable. . . 





The Valley is a real-time game of adventure and survival. You may choose one of five character types to be your personal ‘extension of self‘ to battle and pit your wits 
against a number of monsters. Find treasure, fight a Thunder-Lizard in the arid deserts of the Valley, conquer a Kraken in the lakes surrounding the dread Temples of Y’Nagioth or 
cauterise a Wraith in the Black Tower. In fact live out the fantasies you've only dared dream about. 

BUT BEWARE... more die than live to tell the tale! 


Available on disc for £13.95 all inc. 
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ADVENTURE SERIES NO 1 
THE WHITE BARROWS — Program approximately 8K 


Somewhere amid this maze of burial chambers lurks an Evil Sorcerer whom you need to trap. Trouble is, he’s protected by Trolls, Dwarves, Serpents and the occasional Dragon or two! 
Your magic staff will block the tunnel to prevent him escaping . . . unless, that is, he outwits you. 

A real brain twister, White Barrows requires both brains and brawn from its players. It's no good just hacking your way through the Barrows and hoping to fall over the 
Sorcerer. Eventually you'll meet a Dragon — and they don’t hack easily! You'll need all your cunning and strength to survive this one for long 


CONQUERING EVEREST — Program approximately 11K 


So, you think climbing mountains is all about scrambling over rocks? This superb piece eh bea will soon change all that! . R 
ou are in charge of an expedition comprising 18 climbers, 34 Sherpas and 40 Porters. There is food, tents and equipment for all, including the oxygen you'll need as you 
near the summit. Trouble is, it all starts at the BOTTOM of the mountain and you have to get it all to the TOP! Each route upward must be forced and any camp you make must be 
properly supplied, otherwise the expedition members will retreat down the mountain. 
The monsters in this game are avalanches, starvation, storms and worst of all, bad planning! A real thinking man's adventure, Everest will test your skill and forward 
planning to the limit. 


TWO MASSIVE ADVENTURES ON ONE DISC FOR JUST £13.95 ALL INCLUSIVE! 
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Fill in the coupon and return it to: ASP Software, 


ADVENTURE SERIES NO 2 145 Charing Cross Road, London WC2H OEE. 

CELLS & SERPENTS — Approximately 11K | Please send me... . tape(s) — (delete as necessary) ry 
More monsters than you ever thought could fit behind your keyboard. Wander the hills in REP ee oe BOM io eke iis ieee a ns (state which version required). | 
search of gold and glory but be very, very careful where you tread!! There are things here | I enclose my cheque/ Postal Order! International Money Order 


that make your wildest nightmares look like Julie Andrews. Fancy meeting a Mind Flyer for 


example? Or shaking hands with an Asmodeus maybe? (You'll only do that once!) Treasure | (delete as necessary) for: .... (made payable to ASP Ltd) | 
is here to be found . . . the hard way! | . | OR Debit my Access/ Barclaycard (delete as necessary) 
See how good you really are at Adventure with this practically unsurvivable 


fantasy. Not for the faint of heart or the slow of sword. | Ss 7 
steneesdaiiey x aceimanmibial is 7 CCITT TTT Tr pie | 


There are other ways of making money than bashing Trolls on the head. Try this one for a | Please use BLOCK CAPITALS | 
change. Contend with a fluctuating economy, tax investigations, bullish opponents, Weerernas Ciel Deira eaten) a cuid aoe ese ora ao ei woe ee ees ww ee ee | 
iegpelbeat ak meenacs ed o-seveeiin febevecn we, yow iy, io sankey yous eet mle Ft Rd ire, fir iinaie a can APIs aes .d Vanes tees evak baba Ch cwen 

It is decidedly difficult and definitely compulsive. A must for all those aspiring | “SS ''** l 
financial wizards, both young and old. Easy to play but harder to beat than a Dragon. Up to y verre ttre ttre ete terete eee eee eeeeeeeeeeeeeeeeeeeneeseseees 
six players can join in too. | SIGNI 2 occ scan ccecswendcnvcsic ERNE einstein eile’ aie sae tee | 

¢ Please allow 28 days for deliver 

BOTH GAMES ON ONE DISC FOR £13.95 ALL INCLUSIVE! [Gita Creep as Oates Sarees oO oe Cavern oenver 
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Feature: Computer generated music 





lan Hickman 





Making music can be slow in BASIC so here it is combined with a 
machine code program to get the pace hotted up. 





be interesting to experiment 

with computer music and found 
that there was no shortage of firms 
willing to sell me add-on goody 
boards for my Compukit UK 101 for 
this very purpose. But I did not 
feel sufficiently certain that my 
interest was nol just a passing 
phase, and was therefore reluctant 
to purchase a music generator 
board before at least trying out 
some simple musical experiments 
without the cost of additional aids. 

The Compukit UK 101 uses a 

60650 ACIA tor the cassette inter- 
face, and the 6850 has an RTS 
(Ready To Send) output, pin 5, 
which is intended for handshaking 
in asynchronous data exchange 
protocols. The RTS output follows 
bit 6 of the ACIA’s control register 
and can therefore be set to 1 or O 
by loading the register with $40 or 
$00. In the UK101 with either the 
old or new monitors, the ACIA is 
located at $FO00 and $FOO1. The 
first of these acdresses 
corresponding to the Status and 
Control registers and the second to 
the Receive Data and Transmit 
Data registers. Depending on 
which of these addresses is placed 
on the address bus, a Read 
accesses the Status or Receive Data 
register. Thus by POKEing 64 and 
then zero into memory location 
61440 (corresponding to FOQOO 
Hex), the RTS output can be set to 
1 followed by 0. If we arrange this 
to happen 440 times per second we 
have the note A above middle C, 
at concert pitch. The obvious way 
to do this j is to arrange tor a 
FOR NEXT loop as a del lay 
between setting RTS to 0 and then 
_with the same delay also before 
ttl fag it back to O again, resulting 
V squarewave output at the 
[S output pin. It was but a matter 


] recently decided that it would 


ee 
r+ 
H 


{] 
O1' 





of moments to write a BASIC 
program to do just this, but alas, 


| with a sensible value for the delay 


loop, the RTS flag flopped up and 
down at around | cycle per 
second, like a windsock in a fitful 
breeze. Even expunging the delay 
loop from the program entirely 
only resulted in a note at about 190 
Hz — the G below middle C! 


ASSEMBLING NOTES 


Obviously BASIC was tar too slow, 
so the mechanism for generating 
notes would have to be written as a 
machine code subroutine. To see 
how much faster than the BASIC 
program this would run, I hand 
coded a routine to toggle the RTS 
flag, again without any delay loop. 
At 66 KHz, the resultant note was 
well into the supersonic region! 
This was encouraging enough to 
want to add a variable delay loop 
so that any required pitch could be 
called up, but hand coding is very 
time consuming. However, | bor- 
rowed the excellent Assembler 
which is available for the UK 101, 
and after learning how to use it, 
found that writing machine code 
(or, more strictly, ‘source code’, ie 
the actual machine code) both easy 
and fascinating. 

Armed with this new tool, it 
seemed best to entrust the whole 
job of actually playing a tune to 
machine code. Earlier experiments 
had shown that if the machine code 
were used only to generate the 
actual notes, with the parameters 
(length and pitch) of each note 
being POKEd into the machine 
code subroutine by BASIC in 


| between notes, the successive 


notes always had an umusica ally 
large gap in between. This was 
paricularly objectionable on short 


| repeated notes, which always 


| note is sounded. 
| by assigning two length; eg 
crotchet, the other be eing the 





sounded stacatto. Another problem 
was encountered with the lengths 
of notes of different pitches. If the 
pitch of a note is deermined by the 
length of a wait loop before next 
toggling the RTS flag, and the 


| length of a note is determined by 


the number of times the flag is 


| toggled, it follows that a crotchet at 


one pitch will become a quaver 


| when played one octave higher: 


the higher the pitch, the shorter 
the period of time for which the 
This was solved 


‘compensation lenotn’ 
made inversely proportional to the 
pitch. 


PLAY THAT TUNE 


Since the intention was now to 
write the whole of the Playtune’ 
subroutine in assembly code, the 
next step was to araw a tlowchart 
to express clearly now the sub- 


oe 


( J 


routine was intended to operate. 
This tlowcnart is snown in Fig. lI. 
The first step is to initialize a 
parameter counter to zero. In fact, 


lour parameters are assigned to 


(musical), the compensation length 


ll be a rest, 

na the pitch parameter. Next, the 
dram is readied to read the four 
rameters of the lirst note into a 
KI 


ne 
aa 
a 
Ww 
U2 ey 
2) 
= 
{D 
ge 
tn 
Te 
0. 
=a 
oe 
OD. 
a 
Te) 


labell aa NTRY (note ready). The 
parameters are then loaded (LDNT 
loop) from the area holding the 
parameters of all the notes. Next a 
check is run, to see if the note just 
loaded is a note to be played, ora 
dummy note used as the ‘end of 
tune’ marker. The end of tune 


| marker is a note where the pitch 


parameter has been set to zero. It 
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the note is to be played, the 
program proceeds to the PLNT 
(playnote) section. This consists of 
nested loops. The RTS flag is set 
low and a delay loop (its length set 
by the pitch parameter) is 
executed — this represents one 
half cycle of the required 
wavetorm. Next, RTS is set low 
again, or high, according to 
whether N/R indicates a rest or a 
note, and the delay loop run again 
making one complete cycle of the 
waveform. Further cycles are 
generated, as often as is called for 
by the compensation counter, by 
returning to NXCY (next cycle) 
alter decrementing the compen- 
sation counter. This whole 
sequence is then repeated as often 
as called for by the note length 
counter, by returning to PLNT after 
decrementing the length counter. 
At the end of the note, the 
program returns to NIRY in 
preparation for loading the 
parameters of the next note. 


UP AND RUNNING 


Listing | shows both the source 
code implementation of the flow 
chart in 6502 mnemonics, and also 
the assembled object code 
(machine code) ready to run. It 
should run on any &K personal 
computer which uses a 6502 CPU 
running at a 1 MHz clock rate, 
though of course if the ACIA 
location is not $FOOO-1 the code 
will need adjusting accordingly. It 
should not be too difficult even to 
translate the source code into the 
corresponding mnemonics for 
another microprocessor, and given 
the required Assembler to produce 
the necessary machine code. The 
clock rate should be | MHz and 
turther adjustments would be 
necessary if the number of 
machine cycles in the execution of 
the PLNT loop is different — NOPs 
(no operation instructions) can be 
added or removed as required. 
Note that the jump to $1300 in 
the last line was put there to cause 
the program, on completion of 
execution, to jump to the entry 
point of the Assembler program. 
This was handy when the machine 
code Playtune routine had just 
been assembled into memory and 
was being run with the Assembler 
still present. The jump address can 
be set to any address required, eg 
to the machine code mode entry 
point of the resident monitor ROM 
($FEOO for the UKO2 new monitor.) 
The labels in the source code 
in Listing | correspond to those on 
the flowchart. The four parameters 
tor the first note are loaded into 
SF 100 — $F103, those for the 
second note into $F 104 — $F107 
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Fig.4. Flowchart for machine code 
PLAYTUNE routine. 
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Fig.2. Interfacing the audio output. 





and so on, the last entry being a 
dummy note with the pitch 
parameter set to zero: the program 
tests for this condition which 
terminates the subroutine. The 
Playtune subroutine itself is located 
at $1E10 onwards, and uses 
locations $1E00 — $1EQ3 as 
temporary stores to hold the 
parameters of the current note. 
$1E04 holds the note parameter 
counter which increments by four 
in the process of loading a note. 
Thus the parameters of the first 
note (length, compensation length, 
N/R and pitch) in $1FOO — $1FO3 
are loaded into $1E03 — $1E00 
respectively. The reversal of order 
is due to the indexed load and 
store of parameters, the parameter 
counter being incremented whilst 
the Y index register is decre- 
mented to zero to load the next 
four parameters. The operation of 
the rest of the code should be clear 
from the flowchart operation 
outlined earlier. 


GETTING LOADED 


I now had a working Playtune 
routine, which would accept up to 
64 notes and rests (256 parameters) 
and then play them. However, it 
was decidedly not user friendly — 
the parameters had to be 
individually loaded into memory 
locations $1FO00 onwards, using the 
machine code monitor. Further, 
the pitch, length etc of a note had 
first to be translated into the 
appropriate parameter values. 
These though are activities that are 
performed off line, and soa BASIC 
loader program to perform this 
chore would be ideal, speed of 
execution being immaterial. 

It was decided that the BASIC 
Noteloader should be not only user 
friendly, but also (as far as 
possible) musically correct. Thus, 


to cope with accidentals occurring 
in keys far removed from C major 
(ie having lots of sharps or flats in 
the key signature) the BASIC Note- 
loader should cope with double 
sharps and double flats. Note 
lengths from demisemiquavers to 
semibreves should be accepted 
and a dotted or double dotted note 
should be accepted as a single 
note length. (Thus a dotted 
crotchet can be entered as such 
rather than a crotchet followed by 
a quaver on the same note. This 
makes the limitation of 63 notes 
plus END much less serious than it 
would otherwise be.) Development 
of the BASIC program was routine 
stuff and the final version is 
reproduced in Listing 2. It 
includes a fair number of REMarks 
and with the aid of these its 
operation should be decipherable, 
so no flowchart is given. 

A note is entered as a five 
character string, a number 
followed by four letters. The 
number is | or 2 (or possibly 3, see 
below), depending upon whether 
the note is in the lower or the 
upper of the two octaves covered. 
The range is actually from Abb (A 
double flat) ie the G above middle 
C to ABB, ie the third B above 
middle C. The first two letters 
indicate the degree of the musical 
scale eg AN is A natural etc, see 
lines 40 to 120. The final two 
letters indicate the note length and 
whether simple, dotted or double 
dotted. The program will not 
accept a dotted demisemiquaver or 
a double dotted semiquaver, as 
these would imply the presence of 
a semidemiquaver. The ability to 
handle this musical rarity is 
omitted trom the program tor the 
sake of simplicity. 

To keep down the length of the 
BASIC program one or two other 
minor restrictions have been 





Fig.3. Two interleaved pulse trains of different frequencies. Frequency ratio 
shown: 5:6. Pulse width is exaggerated for clarity. 


accepted. Thus the G8 andG 
below the bottom of the lower 
octave can only be accessed as Ab 
and Abb, ie LAFXX and 1AEXX. 
But the top BD and B can be callec 
up either as 3ASXX and 3ATXX or 
as 3BFXX and 3BNXX. Higher 
notes are not available and any 
attempt to enter them will result in 
an error message. Thus the range 
covered is just over two octaves, 
and this is about the practical 
limit. For higher notes the pitch 
parameter P becomes so small that 
it is not possible to select values 
which give notes that are passably 
in tune. 


MEMORY SHORTAGE 


No attempt has been made to 
squeeze down the number of lines. 
It your memory is a little short, you 
can change the GOTO 130 in line 
800 to GOTO 40, and the explana- 
tion of the note entry format will 
then be printed on the screen 
before each note is entered. 
Having entered the parameters 
corresponding to all the notes and 
rests, and recognized and loaded 
the END marker, the BASIC 
program then proceeds to POKE 
the Playtune machine code 
subroutine into RAM starting at 
$1E10 — lines 810 to 890 inclusive 
The machine code is identical to 
that in Listing 1 with one 
exception, the JMP $1300 in the 
last line is replaced by RTS 
(ReTurn from Subroutine). Having 
loaded the Playtune subroutine, 
the tune.is played ana the RTS 
returns contre! to the BASIC 
program. This gives the operator 
the choice of playing the tune 
again or entering additional notes. 
In the latter case. the number of 
the last note entered is given. If it 
is desired to alter a note already 
entered, this 1s easily achieved by 
setting the ammended note. The 
Loader program has no END, to 


return tc BASIC command mode 
simply press CR when requested 
fim LELYOEIT 


AMPLIFICATION 


So now we have a machine code 
Playtune routine and a BASIC 
Loader and Control program but 
now do we interface the computer 
output to a Hi-Fi? The necessary 
circuitry is shown in Fig. 2, and 
must represent just about the 
cheapest possible add-on music 
board. Indeed, the necessary 
components can be mounted on the 
main board, which has the 
advantage that if the output is 
accidentally short circuited there is 
no possibility of damaging the 
ACIA. The output (just over 100 
mV RMS) is simply connected to 
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MAKING MUSIC 


a a a 


tne auxiliary input at the back of a 


Hi-Fi amplifier or music centre and 


-- 


required level. 

With a little practice entering 
tunes from sheet music is very 
quick and easy. However, there is 
a slight inconsistency in 
conventional musical notation that 
is worth noting. It will be found 
that if two successive crotchets are 
vritten at the same pitch, when 
played using the program they 
sound virtually indistinguishable 
from a minim, and this is correct if 
no rest intervenes. But on a 
conventional musical instrument, 
the player would deliberately 
interpose a very short rest in order 
to ensure the separate articulation 
of the two notes. That is how an 


ne volume adjusted to the 


organist would play it, whilst a 
violinist would achieve the same 
effect by playing one note on the 
down bow and the other note on 
the up bow. On a piano the 
separate sound of the two notes is 
of course ensured by the very 
nature of the instrument. When 
using the program, the effect can 
be achieved by substituting a 
double dotted guaver for the first 
crotchet. Thus a certain well 
known tune would become: 1ANOQZ 
IANCX 1IBNCX 1AFCY 1ANOX 


IBNCX. .. 


The program is monophonic, 
that is to say it can play only one 
note at a time — like a woodwind 
or brass instrument. If you can get 
together with other owners of 
Compukit UK10ls then duos, trios 


280 IF L«<>INTiL) 
290 OCT=ASC(AS$)-49: REM NOTE PITCH ROUTINE 


3sO0 IF OCT<a 
210 N$=MID$(AS$, 2,2): REM N GIVES 
LEFTS(NS, 1) ="A" 
LEFTS(N$,1)="B" 
LEFTS(N$,1)="C" 
LEFTS(N$, 1) ="D" 
LEFTS(N$, 1) ="E" 
LEFTS(N$,1)="F" 
LEFTS(N$, 1)="G" 
LEFT (NS, 1) ="R" 
PRINT"NO SUCH NOTE: 


10 1E10 *=$1E10 
20 1610 END=$1E53 

SO 1610 AS0O0 LDA #%00 320 
100 1€12 BDOSIE STA $1E04 330 
110 1E15 Aoos NTR LDY #803 340 
120 1€17 AEO41E LDx s1E¢4 350 
i130 1E1A BDOOIF LDNT LDA $1F00, x 360 
140 1E1D 99001E STA $1E00,¥Y 370 
150 1E20 ES INX 380 
170 1€21 88 DEY 390 
180 1E22 10F6 BFL LDONT 400 
185 1624 BEO41E STX $1E04 410 
186 1E27 ADOOLE LDA $1E00 420 
187 1E2A FO27 BEQ END 430 
190 1E2C AEOZIE PLNT LDX $1E02 440 
193 1E2F A900 NXCY LDA #$00 450 
200 1E31 BDOOFO STA $FOOO 440 
210 1E£34 ACOOLE LDY $1E00 470 
220 1E37 88 PTA DEY 480 
221 1€38 EA NOP 490 
230 1£39 DOFC BNE FTA S60 
240 1E3B ADOLIE LDA $1E01 S10 
2350 1ESE BDOOFO STA S$FO0G 520 
260 1€41 ACOOIE LDY #1E00 530 
270 1644 B88 PTE DEY 540 
271 1€45 EA NOP S50 
280 1646 DOFC BNE PTB Si 
290 1£48 CA DEX S70 
300 1£49 DOES BNE NXCY S80 
310 1E4B CEOSIE DEC $1E03 590 
320 1E4E DODC BNE PLNT £00 
330 1650 4C151E JMP NTR reps 

340 1E5S3 400013 END JMP $1300 
620 
630 
Listing 1. PLAYTUNE machine code routine. Line 340 is 640 
shown as it was during program development using the 650 
the Assembler program. For use with the program in res 
Listing 2, line 340 should be changed to RTS.($60). 680 
690 
700 
710 
720 
LO REM MONOPHONIC TUNE PROGRAM 730 
20 REM C 1981 IAN HICKMAN 740 
30 T=0 750 
40 PRINT"DX=DEMISEMIQUAVER, SX=SEMIQUAVER” 769 
SO PRINT"OY=DOTTED QUAVER, CZ=DOUBLE DOTTED CROTCHET™ if 

60 PRINT"MX=MINIM, BX=SEMIBREVE” 
70 PRINT"AN=A NATURAL, BS=B SHARP, CF=C FLAT” 790 
8O PRINT"DE=D DOUBLE FLAT, ET=E DOUBLE SHARP ETC" 800 
90 PRINT"RN=REST" toh 
100 FPRINT"e.g. iCSCY=C SHARP DOTTED CROTCHET IN THE” Oxo 

110 PRINT“LOWER OCTAVE; TWO OCTAVES AVAILABLE” 

120 PRINT’AFTER LAST NOTE ENTER *“END’ AS ANOTHER NOTE" pate 
130 F264 ‘ 
140 INPUT"NEXT NOTE":As 860 
150 IF AS="END" THEN POKE7936+44%1+3.0:GOTO 820 ee 
160 LS=RIGHT$(AS,2): REM NOTE LENGTH ROUTINE ares 
170 IF ASC(L#)=68 THEN L=1:GOTO 240: REM L=LENGTH Ban 
180 IF @ASC(L$)=83 THEN L=2:GOTO 240 e165 
190 IF ASC(L%)=81 THEN L=4:GOTO 240 Sn 
200 IF ASC(L%)=67 THEN L=8:G0TO 240 a 
210 IF ASC(L$)=77 THEN L=16:GOTO 240 do 
220 IF ASC(L$)=646 THEN L=32:GOTO 240 pan 
230 PRINT"ERROR IN NOTE LENGTH, NOTE":1:GOTO 130 ge 


GO 


TO 2 


IF RIGHTS$(L#,1)="Y" 
IF RIGHT$(L$,1)="Z" THEN L=L*1.75:GOTO 280 


30 


IF RIGHTS(L#,1)="K" THEN 280 


THEN L=L41.5:GOTO 280 


IF 


GOTO 40 
H=H+12% 
H=1 

H=2 

H=3 

H=4 

H=S 

H=6 

H=7 

H=8 

H=9 

H=10 
H=11 
H=12 
H=iS 
H=14 
H=1iS 
H=16 
H=17 
H=18 
H=19 
H=20 
H=21 
H=22 
H=23 
H=24 
H=25 
H=26 
H=27 
H=28 
H=29 


THEN 


THEN 400 


or quartets become possible. But a 
further avenue for experiment is 
programming the computer to play 
two notes at once. To play two 
notes at once on the computer, the 
trick is to generate not 
squarewaves but narrow pulses. By 
arranging for a composite pulse 
train consisting of two pulse trains 
of different repetition frequencies 
to be generated, as shown in 

Fig. 3, it should be possible to 
achieve the desired result. | 
suspect that the fact that the pulse 
height does not double when two 
pulses are coincident represents a 
nonlinearity which might result in 
the production of sum and 
difference tones, with the 
possibility of three or four part 
harmony! 


230 


PITCH NUMBER H 
GOTO 4106 

GOTO 410 

GOTO 410 

H=8: GOTO 410 

H=10; GOTO 410 

H=11: GOTO 410 

THEN H=13: GOTO 410 

THEN R=0O;: GOTO 410 
NOTE";I:GOTG 130 


THEN 
THEN 
THEN 
THEN 
THEN 
THEN 


H=3: 
H=5; 


H=é: 


IF RIGHTS(NS,1)="N" THEN 470 
IF RIGHTS(N$,1)="S" THEN H=H+1: GOTO 470 
IF RIGHTS(N$,1)="T" THEN H=H+2: GOTO 470 
IF RIGHTS(N$,1)="F" THEN H=H-1: GOTO 470 
IF RIGHT$(N$,1)="E" THEN H=H-2: GOJO 470 
Qo 
OCT 
THEN P=1793 C=30: REM P IS PITCH LOOP COUNT 
THEN P=170: C#31is REM C IS COMPENSATION LENGTH 
THEN P=161: C=33:REM A 
THEN P#1S2: C=35 
THEN P=143: C=37: REM B 
THEN P#1351 C=39: REM C 
THEN P#128: C=42 
THEN F122: C=#45;: REM D 
THEN P=11i33 C=48 
THEN F=105s C=S5i: REM € 
THEN P#100; C=#=S4: REM F 
THEN P=95: C#57 
THEN F=89: C=61: REM G 
THEN P=831 C=é65 
THEN P=78: C=69: REM A’ 
THEN P=74: C=72 
THEN P=703 C=76: REM B° 
THEN P=#661 C=80: REM C’ 
THEN P#=62s C=85 
THEN P=S8: C=921: REM D’ 
THEN P=S5: C=98 
THEN P#=Sis C=104: REM E’ 
THEN P=46: C#110; REM F”’ 
THEN P=45;: C=#117 
THEN P=421 C=124: REM G’ 
THEN P=40; C=131 
THEN P=38: C=i3é: REM A’’ 
THEN P=36: C=144 
THEN P=34: C=151i: REM B’’ 
THEN 400 


IF H>29 


POKE 7936+48#1,LsPOKE 7936+4814+1.C: 


REM LOAD NOTE FARAMS 


POKE 7936+441+2,R:POKE 7936+441+3,P 


T=I+13 


GOTO 


130 


REM MACHINE CODE LOAD ROUTINE 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


169,9,141,4,30,160,3,174,4, 30, 189,0,31,153,0, 30 
232,136,416, 246, 142,4, 30,173,0, 30, 240, 39,174, 2, 30 
169,9,141,0,240,172,0, 30,136,234 

208, 252,173,1,.30,141,0, 240, 172,0,30,136 

234,208, 252, 202, 208, 228, 206,353, 30 

208, 220,76,21,30, 96 


FOR J=1 TO 68:READ 4 
POKE 7695+J,A:NEXT 


RESTORE 


POKE11,.16:POKE12, 30 

X=USR(X): REM PLAYS TUNE 

INPUT “PLAY AGAIN, YES OR NO";US 
IF LEFTS(U$,1)="Y" THEN 920 


FRINT"LAST NOTE WAS 


GOTO 13 


oO 


ek BD 


Listing 2. Monophonic tune program. 
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Let Commodore 


“xpand 
your horizons. 


VIC 20 is the finest home 
computer that money can buy. 

And the better you get to know 
it, the more confident, adventurous 
and ambitious you'll become. 

Youll want to take advantage 
of the vast range of VIC software: 
a superb and constantly-growing 
selection of programs, embracing 
business systems, entertainment, 
education and many applications 
in the home. 

Every program in the series 
has been Le tt by experts, and 
chosen for its quality and value 
for money. 

VIC business software covers 
a wide range of applications, includ- 
ing, spread-ebeet analysis, stock 
control, information handling and 
word-processing. 

A mind-blowing range of 
games including Scott Adams’ 
world-famous Adventure’ series. 

Advanced space games, includ- 
ing the sophisticated ‘Omega Race. : 

Learn subjects as diverse as en | eae 
English Language, programming, 
and biology. to add to your understanding and 

And ‘home’ software ranges enjoyment of computers and 
from IQ tests to Robert Carrier computing. 
menus. There's even a special ‘VicSott’ 

In addition, there isarange Club for VIC 20 enthusiasts, 
of VIC software, like programmers’ with many advantages including 
aids and graphics packages- special sen to club members. 
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V 1S software will expand your & For more information, a catalogue of VIC software 
. : and details of your local retailers or dealers please phone or 
horizons. And your mind. complete the coupon and send to: 
The Commodore Information Centre, 
675 Ajax Avenue, Slough, Berkshire SL1 4BG. 
Telephone: Slough (0753) 79292. 
Name 


MR./MRS /MISS 
Address 


Postcode if -1 62 leotes 


VCCT0683 





Although the NewBrain is conceived as a total 
system, the unexpanded Processor itself !ias 2 great 
deal to offer It is available in two forms: Mode! AD. 
shown belowwitha built-in linedisplay: aiid ModelA 
without the line display. Both models «a1, operate 
with a monitor ora television set. 


MEMORY 

0 24K bytes of ROM; 

0 32 bytes of RAM, at least 28K of which ‘s available 
to the user. 


THE SCREEN DISPLAY 

o 40 or 30 characters to the line — withor t affecting 
the 28K bytes of RAM at your disposal 

0 24 or 30 lines to the screen. 

o well-formed characters, with true tesrencers 

o a full European character set 

4 normal or reverse video, high resolution graphics 
on screen of controllable size. 246, 7", 51° or 640 
horizontal resolution by 250 vertical ines: 

0 a facility to set up a “page” of up to 7h lines with 
the screen acting as a “window to display tt 

0 ability to maintain several such pages siryuiltane 
ously, and to switch rapidly between then: 

o text may be used on graphicssereer as well as on 
parts of the video screen not used hy graphics, 


CHARACTER SET 

o 512 characters, including the full ASC! set, all 
Europeanaccented characters, Greek and graphics 
symbols. 


GRAPHICS 

0 20 powerful graphics commands 
o all text characters usable on the grapnics screen, 
a variable-sized graphics screen, with the rest of the 
screen available for text — for versatility anc! to save 
memory. 


‘CP/M IS A REGISTERED TRADE MARK OF DIGITAL RESEARCH INC 


SOFTWARE 

Fnhanced ANSI BASIC: screen editor 3? 
eammands); mathematics package (10 significant 
figures): graphics commands 

n avery friendly screen editor - a delight to use anc 
readily adapted to text processing: 

n arithmetic to 10 significant figures, 

o very controllable output formatting af numners 
invaluable for accounting, statistics and seientitic 
Applications; 

n a powerful, much enhanced RASIC: 

n avery flexible operating system, which allows any 
data stream to be opened to any device. 
INTERFACES 

n two tape cassette ports built into the processor unit 
a built-in printer interface, 

a built-in communications interface (V4 IRS? 3? 
a video monitor interface: 

a TV interface; 

| an expansion interface for NewRrain system 
expansion modules 

KEYBOARD 

n standard typewriter pitch, action, layout and size 
with editing control and graphics keys 


Be Be 


J 








You can get everything in the box on. the 


lf you understand the facts and figures on 
theleftyou'llsoon realisethat NewBrain hasto 
be one of the most powertul micros around. 


However, if you find the box on the lefta 
little hard to follow, dont worry. 


We've got over 120 dealers nationwide 
who've got all the answers at their fingertips. 


Either way you'll discover that NewBrain 
is the kind of micro that will stop the 
competition getting a look in. 

At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to over thirty times that amount So 


there's no chance of being left behind in the 
micro race. 


It comes with a very powertul language 


(enhanced ANSI BASIC) and itll take CP/M’ 


so itll work on the same system as similar big 
business micros, givingyou the capacity to use 
an almost limitless variety of tried and tested 
software. 


But most of all NewBrain is a machine 
that can expand. 


It's designed to take disks, printers and 
memory expansion modules (upto 2M bytes) 
plus anything else you'd expecta professional 
business micro to handle. 


So, whether you understand the box 
onthe left or not, pay a visitto someone in the 
know on the right 


They'll answerall your questions and give 
you a full demonstration. 


Grundy Business Systems Ltd., Grundy House, 
Somerset Road, Teddington. 
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Software: Rubik’s Cube simulation 


lolo Davidson 
below with the line numbers 


RN ed 
wherein they are used. 
1510 GRAPHICS ABCD 
1520 GRAPHIC IJKL 
1550 GRAPHIC EFGH 
5030 GRAPHIC MN, GRAPHIC 


OP 
Trying to solve Rubik's Cube will never be quife | 6010GRAPHIC MN 


the same when you've tried our 3-D colour Se 
version for the ZX Spectrum. Owners of no-doubt-quite-good- 


really computers not bearing the 
blessing of Saint Clive, (you can 
tell I got my Spectrum from Smiths 
and not mail order, can’t you,) who 
wish to modify the program will 
have to make their own 
arrangements for graphics. The 
Spectrum graphics are eight pixels 
by eight, and four of them are used 
to print each cubie, but the 
program handles them as a string 
array, so any graphics or 
characters put in the A$ array at 
line 1500 would be output in the 
same way. This array on.y keeps 
track of the shape of the cubies, 
the colour being held in the 


an) 


numeric array A. The Spectrum's 


. 








sophisticated string slicing is used 
when printing array AS, in lines 
2020, 2140, and 2220. Computers 
lacking string arrays or siicing, or 
those with a screen width .ess than 
the Spectrum's 32 colurnns, will 
omputing Today was first on in the 16K Spectrum,) the program | probably find it much easier to use 
( the scene with a Rubik's Cube | listing is devoid of REM statements. | a single graphic character per 
simulation at the height of the | However, as a service to the cubie. 
craze way back in August 1981. intellectually hyperactive and 
Colour computers were few and far | those wishing to attempt to rewrite VARIABILITY 
between at that time, and the for a different computer, a 
original program was for the black description of the program Many of the variables used are 
and white Triton, using letters to operation is appended below. only markers in FOR NEXT 
represent the colours, and a folded loops and require no discussion. 
out flat display which some people Sometimes | assicn the value of a 
found Loahicing. Furthermore, ae GRAPHICALLY complicated function to a variable 
program was in machine code, SPEAKING for speed purpose, as in line 2655, 
which has many advantages, but is where variable G is used to keep a 
difficult to rewrite for other The ZX Spectrum's user defined calculation out of the 'T’ loop 
machines. Now that the cheap graphics are used, and in order, where it would be calculated 
colour computer is with us, the again, to save space, the bit of unnecessarily three times as often. 
popularity of the cube has program needed to POKE the The permanent program variables 
declined, but not disappeared, at graphics data into place is are as follows: 
least not in the computer world, as presented separately. This should a 
occasional requests for a version to | be entered and RUN first, before KS = Last key pressed, used mostly 
suit various machines would the main program is typed in, and for selection of cube face 
indicate. Therefore we present the it should be removed with a ‘new and direction of rotation. 
all-singing, all-dancing, 3-D statement before entering the main K = Cube face selected, Oif none. 
musical colour version in BASIC program. The graphics will be MS = String holding sequence of 
for the 16K or 48K ZX Spectrum. saved automatically by using line Molva: eee Siete, 
In addition to allowing the 9000 in the main program, (enter Baie ee Bey ted graphics 
; me for different cubie shapes. 
manipulation of the cube in the RUN the ‘USR ‘A” rather than an Al) < Wimeiiearrashelding tie 
usual manner, the program absolute address. The 16K and 48K ae? Stale othe Cube, ane 
provides the facility to return to a machines store their UDGs in ‘ke cedar that the faces are dealt 
fresh cube at any time. It will do different places, but this type ot with, (crucial in moving edge 
this either immediately or by instruction will’ work on both. cubies from face to face). 
backspacing through the move Indeed, it allows graphics saved on | B(), C() = Buffer arrays used during 
sequence, and the backspacing a 48K machine to be loaded 7 fotauON, | 
can be halted at any point to allow | correctly into a 16K machine and Dt) = Array identifying the cubies 
further manipulation. This vice-versa. Pe vitee kent Saco aCe. 
REG cs . adjacent to the rotating face as 
backspacing facility requires The graphics as they appear in edge cubies 
storage space, and to keep this as the listing are no help to anyone U() = Array holding screen addresses 
large as possible, (over 500 moves typing in the program, so list them for displaying cubies. 


= 
i. COMPUTING TODAY JUNE 1983 


WOuld wou 
LUnscrambLled, 
wou In f& Hu 


M,N. O,P, V, W, and Y are used 
at one point to make the display of 
the turned face move in the right 
direction, but some of them are 
also used temporarily elsewhere. 

The following functions of 
various sections of the program are 
as follows: 





4000. adding their own frills later 
if wanted. They will also need to 
know how the Spectrum display 
works. ‘Print at X,Y’ moves the 
print position to line X, column Y, 
and this facility is used to place a 
box of four graphics making up 
each cubie at the proper place on 


500 Quit routine — selects rerun or unscramble 

1000 Initialise variables and arrays 

2000 Display of moved cubies only 

2000 Main loop for manipulation 

2600 Rotate widdershins 

2800 Rotate clockwise 

3000 Get input 

4000 Load buffer arrays 

5000 Print identification of selected face 

6000 Mark selected face (also unmark, using print over) 
7100 Store each move for unscramble 

7200 Unscramble, backspaces through move sequence 


Some of the above are not essential 
to the purpose of the program. 
Those wishing to rewrite for a 
different computer need only 
puzzle out routines from 1000 to 


ae it ae. 


COMPUTING TODAY JUNE 1983 


the screen, according to array U. 


The colours used correspond to the 


numbers 2 to 7, and hence the 
cube sides, numbered 1 to 6in 
array A, are given the initial 








TUBE CUBE 


colour corresponding to the side 
number plus one, which simplifies 
the input routine. For those who 
don't know, the central cubie on 
each face does not travel, but only 
turns in its socket, so the initial 
colour remains the means ot 
identification for each face, and 
the colour keys (2 to 7) are the 
inputs to select the tace tor 
rotation. The paper and ink 
instructions have to do with the 
colours printed and are related to 
the input or cubie colours in array 
A. The rest is pretty well standard 
BASIC. 


Hold BDow 
Or Hold 





Above: The cube unscrambling itself. 


Below: You can Rotate or Twist the 
faces of the cube. 





TAKING IT FURTHER 


For those of you who think this is 
clever, imagine a cube based on a 
5 by 5 by 5system. Impossible you 
say, it couldn't be made... And of 
course you're right. But there's 
nothing to stop you doing it in 
software. Interested? Of course you 
are. And in a mad moment oi 
generosity we decided to give 
away this 5 by 5 by 5 cube (we call 
it Pentacube). 

There's got to be a catch of 
course: it comes at the end of the 
tape of Tube Cube that ASP are 
selling for the miserably low price 
of £5.95. Tube Cube on the tape 
also includes the facility to 
randomly scramble your cube to a 
starting position plus the capability 
to save and reload your current 
status from tape. It runs on both 
16K and 48K machines. Send a 
cheque payable to ASP Ltd, to 145 
Charing Cross Road, London, 
WC2H OEE for your tape of Tube 


Cube. 
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Software: Rubik’s Cube simulation 


@>REM «# TUBECUBE * 
# by IOLO DAVIDSON : 
1 GO TO 168 
= LOAD “set”“CODE USR “a” 
nitcure se 6: PAPER @: INK S: & 


128 PRINT AT 17,83 =z 6: #82 
ACME GLASS CUBE 


Ii3@ PRINT INK Sj cee GENUINE Sir 


ULATED PLASTIC ##'° 


i148 PRINT INK 4; " ##2 DO WNC 


238 PRINT AT 17,8:” Press Cot 
our Key To Select ae 


2408 PRINT “" Facé- Then Press FE 


€y T Or R 2 
23@ PRINT " To Turn Clockwise Cc 
Fr G&thé@rwise “ 
270 FLASH @®: PAPER @ 
aca LET k=@: LET ie le GO Ta = 
S60 IF he Ani " TOG: RUN. 
S505 PRI 
ou Like Thine Che ee 
S51@ PRINT " Unscrambled, (Press 


Sz0@ PRINT ae You In A Hurryt 


Would 


S46 IF RS="h” THEN RUN 

S50 IF k$="U" THEN GO SUB 6ae: 
SO SUB 7288: GO SUB S5Be@8: GOD TO 
S608 BEEP -40; ae? To 53e 

608 PRINT cha @: Hold Dour 
H To Halt action a 
610 PRINT " Or HOld RR TO Reaa 
in Controt “; TAB 331i 


i@7O REAC aitr,e} 
i080 NEXT @: NEXT F 
1@90@ DATA 2,3.4,5,6,3,1.5 ee: eee oe 
=:€,4,5,6,5,1,3,2,4,6,2,1,6,5,4, 
oe — ree 
21268 DIN wu iS4,2) 
23230 FOR e@=1 TO Ba 
asee FOR fi TO =z 
2438 REGO wie. Ff3 
1i35 BEEF .@@5.,e 
1142 NE™ F: HEMT € 
=-=508 DATA Y,8,65,28,5,12,7,312.9,1 
=,-8,1380.113,8,3,.6,.6,i0 
218508 DATA 1,7,2,9,3,4141,4,9,5,7,4 
sev e,e;ea,5,0,7 
1178 DATA 7,15,5,18.3,16, 2,230.1. 
22,3,32,5,22,8,20,4,26 
1i83e6@ CATA 7,23,6,235,9,27,.18,.25,1 
1,23,10.21,3.319,.85.2:.9,23 
2198 CATA 14,6,18.3,.3,2,7,2,5,2 
6,4,7,6,9,6,8.4 
12060 DATA 3,26 .5,25.7,25,.6,26,5 
2¢,5,24,1,24,2,26,4,25 
1TSoe8 OTM a§(€.4) 
1510 LET S512) = @ Bw 
1520 LET a§(2)} =", a 
15358 LET a8 (33 =a 11) 
1340 LET a$i(4} =a8 (2:3 
1250 LET agiS: =" @ & 
1568 aS(6)=ag is; | 
-ene O27 BIG): DIM ct4@#,3}: DIM c« 
1658 FOR s=1 TO 4: FOR t=i To 3: 
READ dis,ti 
6@ NEXT t: NEXT 


2aee FOR f=1 TO 6 
2@1@ FOR e=1 TO 9 

2015 LET F=e+9#fF-3: INK @aitrf,e) 
2@2@ PRINT AT U(zr,4),U(Z,2) aets 
si TO @): PRINT AT VUEZ,1I ¢1,ul(z. 
2@);a6$(f,3 TO 4) 

2025 BEEP .S8@6,f se 

2048 NEXT « 


218@ FOR e=0 TO p STEP y 

2110 LET fFeatk,e+9) 

2120 FOR c=a TO n STEP 

213¢@ LET Z=afeS-S+die,c): INK ati 
,dte@,c 

2148 PRINT AT vtz.1),U(Z,2);agt! 
:4. TO 2): PRINT AT Utz,1i! +1 utz 
2);aS(f,3 TO 4): BEEP {@04,2 
215@ NEXT ¢: NEXT e 

2288 FOR p=v TO w STEP -y 

2218 LET Z=K*9-94P: LET f=x: INK 
a(k,Pp 

2220 PRINT AT viz,1),U(Z,2);agtt 
.2 TO 2): PRINT AT Utz,1) 41 uU eZ, 
2);ae8(f.3 TO 4): BEEP .oea,z 


ee Omi 
OO be Cote 


2588 GO SUB 3006 

2505 IF &§="4" THEN GO TO 5Eae 
2518 IF eS ae AMD Kic>@ THEN GO 
SUB 2668: GO TO 25a6 

eo2O8 IF &g="r" eae Ki*+E THEN fo 


2530 IF ks<"2" OR Ks 2" 7" THEN BE 
EP .S,-48: GO TO 25@ 

2535 GO SUB Seoe 

2548 IF _k<>® THEN GO SUB 6e98 
2545 LET K=VAL K$-1 

2558 GO SUB 6aee 

2568 GO TO 25808 

2688 GO SUB 71¢e 

2695 GO SUB 4906 

2516 FOR s=1 TO 8B 

2620 LET t=$+2: IF t>8 THEN LET 


2638 LET Se S$) =b(t) 

2648 NEXT 

2658 FOR s= =1 TO 4 

2655 LET g=atk,5+9): LET x=541: 
IF x=5 FHEN LEF x =21 

2660 FOR t=1 TO 3 


2708 GO SUB 21028 
27108 RETURN 

#2506 GO SUB 71966 
2805 GO Sus +eee 


2055 LET <8 (k »5 +93: LEF *=s—1: 


2878 LEFT atg.,dts. t32= =ctx,t) 
2868 NEXT t: NEXT 
2690 LEF v=i: LET w=8: LET o=2: 


med P=d: LET g=1: LET n=3: LET tu 
29B08 GO sue 2120 

2910 RETU 

3e@e@ IF INKEYS<3"" THEN GO TO 3¢€ 
Po 

S3@160 IF INKEY¢=""" THEN GO TO 381 


38030 BEEP .8i 
S240 RETURN 
4600 FOR s=1 TO & 

4930 LET bts) =a (Ek ,5) 

404a0 NEXT 5 

4960 FOR s=1 TO 4 

4@85 LET g=a(k ,S+9) 

4290 FOR t=1 Ta 3S 

£168 LET cits,tizaltyg,dits,t)) 

14218 NEXT t: NENT 5s 

Life RETURN 

S680 PRINT AT 14,80; TAB SiS TRB 2t 
» TRB 2858;TAB 32 

Sea0d PAPER VAL KS 

=06S PRINT “Colour OFf Centrat Cr 
bie Selects 

S308 PRINT “Face For ROtation, F 
Or T Rotate" 
ctl ere = 


seie8" PRINT AT 12,14: "FACE: PRIK 
T AT 24,15; PRPER @: INK VAL ES: 
@$(VAL FS-2,4 TC 2°: TAB 15; as (VE 
i 4 


’ } 
S@20 INK 8: PAPER & EVER 
~O8S6 PRINT AT 14,15," « TAB is; 


5180 OVER @: INK 93 PAPER © 
=5S80 RETURN 

6000 LET qb=uitk#9,1): LET @Qbiz=ut 
kK#9,2) 

S205 INK &: PAPER 8B: OVER 1 


6@2@ PRINT AT abti, aba; sical 


Ta 
=B20 LET le aS 


Press 8 For Nes 


Loe IF e§$="" THEN GO TO 7139 
IF R=VAL me$(1) AND KSt om f 
THEN LET @$=8$(5 TO }: RETURN 
LET @ S=KS+m0% 
LET mS$=STRS K+m5 
RETURN 
GO SUB 5BeBe 
LET K=VAL mp$(1) 
LET K$=STR$ (K41): LET t§=n 


LET m$=—$(3 TO ) 
1@: GO SUB 6e8e 


7276 IF t$="r" THEN GO SUB 26e5 
7275 IF INKEYS$="“h"' THEN GO To 72 


ver? IF INKEY$="r" THEN RETURN 
"2008 IF geS$i>"” THEN GO TO 7200 
729308 RETURN 

S@88 SAVE "“tubecube™ LINE 5 
S801 SAVE “set"CODE USR “a*",166 


Listing 1. The Tube Cube program. 
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g 2. Graphics generation program. 
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T wo fast little movers. 





Newly arrived. From Epson. 





ae Pe Sega i She Nac ye sae RAR eas fe ie ta eae ee OT ae a lager oe poeta eli. noe Hain lis hur Bae bait arma See pet ns oD 2 2 x hs eayiersat re: {aan Ere) ‘% Pe Sah 5 1st hpataes 
SR es PN eR BRR Bae Se pee ates 5 A Poesia HERES aaa : ROSES ESAEN. Mae och ee : 


Epson has always been associated with a superb 
range of top quality computer printers. A tough act 
deleaM Sid se Mel bt desley] Moedel-sotMelesectol-tetce)d-Mstecl el himelesetete) 
follow. 

Well, here’s some news for you. We've got them 
beaten. 

Meet the RX-80 and FX-80. Two exciting new 
printers that have met with the usual Epson qualities 
like reliability, modern styling and speed. And 
successfully surpassed them. 

CMe dM oloed Mey Md cK-Moresetetetbled Bests) deyg-veet-seids ole) tCon moss! 
all our products. 

Take the RX-80. 100 characters per second with 
etoag the sYoM tt <oMe Co} Me Cole ba -Tof-tod o) (= Mes dogo) ot Cot-MEare) ole (-)st-1-Te Merete! 
PColb ol C-MristetdoMosatotetete ME Or-seledey eb (ot-Mele) ssh oleaete)(-Mreid-te eco 
rLopestsToMe toMicy cosets loads Mey ake) oColel-{- Bo gey eel deX-e) oho les eted 


RS-232C and IEEE interfaces. 


RX-80 
FX-80 — 


aia Pe epee Exceptional quality. 





Epson (UK) Limited, Freepost, 
Wembley, Middlesex HAS 6BR. 
Sales Enquiries: Freefone 2730. 
General Enquiries: 01-900 0466/ 
01-900 0988 or 01-903 3722. 
Telex: 8814169. 


The FX-80 is more flexible and even faster. 
p-CeWe tay cosett-jebteeme lc]! Mol eles decold-) c-¥5 ol-3 a{-Tele) oe Oo) dojoley ge leyered! 
spacing, quick forms tear-off, superscripts, subscripts, 
fe Koy MoCo le td: S-t-f0de)(- Mop dese) oblet-MeseloMelohipoll Coleco lode) (Mol olosde coh toa 
Pi-y Mw} coselslosdsM Or-sohedey eb lot-Melej seh olonste)(-Mteli-bececel-muetde! 
fyopsteseled Ma tomy PA OMelbbad-sel mM lole)o Merete Ms lo 2) Op 

The RX-80 is tractor-fed for exact alignment and 
the FX-80 is both tractor and friction fed. 

But there’s an important area we haven't 
pas(ssetalesel-Yo MM slop oWbeelocol sthel-t-Moed-M-hii-boWl ol-tad-) ah uedibt mi dstece! 
their predecessors. 

So now we've whet your appetite — isn’t it about 
time you seriously considered buying one of our 
rasp aeteed: dodo) (-Moelecelobtel-t-m 

But act now, because with our amazing track 
record, there’s going to be a great demand for these 
new world beaters. 


LJ I would like a demonstration of the Epson RX-80 and 
FX-80 printers. 


L] Please send me details and the name of my local 
stockist. 


Name 


Position 


Company 
Address 


Telephone 








[If you want to know which 
computer to buy, ask your expert. 


You knew it would happen 
some day. Some day, your child 
would become smarter than you. 

What you didn't expect 
was that it would happen so 
soon. [o you, computers are a 
mystery from the future. 

But to your children, they 
are a real source of excitement. 
And theyre happening now. 


THE FIRST FAMILY 
COMPUTER. 


So what will this young 


expert say when youask which — 
computer to buy? First, make 


sure that you have sufficient 
powerforyourneeds. That your 
computer is easy to learn, and 
easy to use. And that it has a 
challenging, entertaining and 
expanding range of software. 
The Dragon 32 is the first 
computer specifically designed 
for the family. And as such, we 
feel that it meets even our 
young experts stringent criteria. 
The Dragon offers a truly 


massive 32K RAM memory - | 


harnessed by the advanced 
6809E microprocessor. lhis is 
quite simply more than youre 
ever likely to need - but it does 
mean that your computers 
capabilities can respond to 








your increasing ability as you 
learn your way around. 
And how quickly youll 


learn. The Dragon's easy-to- 


follow instruction manual helps. 


But what will really get you 
going is the fact that youll be 
enjoying every minute. 

And when it comes to 
ease of use, the Dragons 
professional-quality keyboard 
makes your computer as 
familiar as a typewriter. 

Dragon software offers a 
great range of games~- but that’s 
not all. Youll find educational 
programs. Programs to help 
you plan your money. Even 
programs whichteach youhow 


| to program. 


And whether youre 
playing or working, youll be 


DRAGON 32 


“LV not 
included 
In price. 





learning more and more about 
this increasingly important 
new technology. 

The Dragon 32 costs just 
£199.50" For that, you get 
all the features that your child 
could ask for - which means just 
one thing. Its a very grown-up 
computer indeed. 


¥ SPECIFICATIONS 
6809E MICROPROCESSOR. 
Themost powerful eight bit processor 
avails: | 
32K RAMias standard). Atleast twice 
the memory of most similarly priced 
| machines. Expandable to 64K RAM. 


EXTENDED MICROSOFT 


COLOR BASIC (as standard). 
Featuring: ADVANCED GRAPHICS 
(set, line, circle, paint, print, draw, | 
rotate and print using). ADVANCED 
SOUND 5 octaves, 255 tones. 
AUTOMATIC CASSETTE 
RECORDER CONTROL. FULL 
EDITING with INSERT andDELETE. | 
PRINTERPORT (Centronics parallel). 
9 COLOUR, 5 RESOLUTION 
DISPLAY. _ 
USE WITH ANY U.H_E TV and/or 
separate P.A.L. monitor, | 
PROFESSIONAL QUALITY KEY- 
BOARD. Typewriter feel. Guaran- 
teed for 20 milliondepressions. _| 
JOYSTICK CONTROL PORTS. —__ 





‘DRAGON 32 


pee the first familycomputer 


\ 





Feature: Connecting computer equipment 


Graham Wideman 











BEATING THE 
RS232 BLUES 





A serial interface should be the simplest way to 
connect two pieces of computer gear together. 
Unfortunately, RS232 complicates matters. 





nly two pieces of wire are 

needed to allow one 

computer device to talk to 
another, and three if you want a 
two-way conversation. So you 
would think that hooking together 
computer equipment with serial 
interfaces would be easy — 
provided, of course, that the 
various equipment manufacturers 
had adopted a standard for their 
interfaces. And herein lies a 
problem. 

The ‘standard’ which was 
adopted for serial interface was 
one known as 'RS232’. RS232 is a 
standard of the American 
Electronics Industries Association, 
and was originally intended for the 
interface between Data Terminal 
Equipment’ (DTE — in other words 
a computer ‘dumb terminal) and 
‘Data Communications Equipment’ 
(DCE — equipment which facilitates 
communication to a remote 
computer, like a modem). 

The standard specifies the 
electrical characteristics of the 
interface signals, along with the 
shape and pin assignments of the 
connectors to be used. In addition 
there are certain other conventions 
which go along with this standard, 
like the commonly used data rates 
and tormats. 

Now, although it's possible t 
borrow the electrical and timi ng 
conventions from this standard 
many aspects are ambiguous. As 
mentioned above, RS232 specifies 
two different sexes of equipment, 
terminal equipment and 
communications equipment, each 
with their own sex of connector, 
and their own connector pin 
assignments. But the standard is 
now being applied also to 
computers, printers, plotters, 

digitising tablets, speech 
synthesisers and so on, which don't 
fall conveniently into the category 
of either sex. Consequently any 
particular piece of equipment has 
a more or less arbitrary sex 
assignment. 
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Furthermore, RS232 contains 
specifications for using its 
connectors and signals for a large 
number of different applications. 
Since today’s equipment needs 
only the simplest of such 
arrangements, most of RS232's 
features are not used, and in fact 
merely add to the confusion as 
manufacturers arbitrarily select 
the few features they need for their 
interface. 

OK, the fact that the interface 
is semewhat arbitrary on any 
particular piece of equipment 
would be compensated if the 
equipment manual told you how it 
worked. Not the case. In fact the 
description of how the RS232 
interface works is almost 
universally the worst described 
part of the manual, ranging from 
extremely ambiguous to downright 
wrong. 


SERIAL INTERFACE 
BASICS 


There are many possible ways to 
make a serial communications 
‘channel’; RS232 is just one 
ses Let us examine seria 

erfaces in general, and see how 
S239 | implements the various 
features involved. 

I should ‘point out here that 


rring to 


\ ~: P a 
as a convention is ae rete 


data on the ICs used to implement 
RS232 serial interfaces, namely 
the ‘UART’ which formats the data 
(such as the National 5303 and 
similar), and the ‘line drive’ and 
‘receiver which actually send and 
receive the electrical signals on 
the serial cable ae onal LM1488 
and 1489 respectively). 

Suppose we are dealing with 
the simplest type of interface, one 
in which there is a ‘sender’ anda 
‘receiver’, such as may be the case 
where a computer sends data toa 
line printer. Two wires connect the 
two devices, one wire being 
‘Ground’ or zero volts, the other 
wire carrying the data 


ONES AND . 


The first task is to decide how to 
represent the binary ‘one’ and 
‘zero’ as voltages. A TTL logic [IC 
regards a voltage less than 0.4 V 
as a logic zero, and 4 voltage 
greater than 2.8 V as a logic one. 
A TTL output is not, for various 
reasons, suited to sending data 
down a long wire, SO RS232 does 
things differently. A ‘zero’ is 
represented by a ‘high’ voltage 
between +3 V and + 12 V (for 
some reason also called ‘space ), 


while a ‘one’ is represented by a 
‘low’ voltage between — 3 V and 
— 12 V (also called ‘mark’). The 
range between —3 V ana +3 Vis 


undefined. 
Next we must ¢ 


decide in what 
order and with what timi 


ng the bits 


are to be sent aown the wire. 
RS232 calls the unit of data 
transmission 4 cnaracter, even 
though the data sent may not 
actually represent a charac ter. A 
wees device may be set 
transmit or receive 5, 6, 7or 8. bit 


haracters, with seven being the 
meat common (because seven bits 
will represent the entire ASCII set 
of 128 characters), and eight the 
next most popular. These 
characters are sent least significant 
bit first. Using the scheme as | 
have so far described it, the letter 
‘B’, which is ASCII 42 Hex, or 66 
decimal, would appear on the line 
as (see also Fig. 1): 


b CPR) F epg MeV cS Loan PARTE UNE PUYCIRES 
Hig I low high magn niaqn niga iow 
— — - “ ~ 
f . Ae IF 





Fig. 1. The letter ‘B’ (42 Hex) is here represented as a sequence of voltage 


levels, as used by RS232 devices. 


COMPUTING TODAY JUNE 1983 





Fig. 2. The letter ‘A’ (44 Hex) is represented in RS232 voltage levels. 





How does the receiver know when 
a particular character starts? We 
could use a third wire to signal 
that a character is starting on the 
second wire. This is a form of 
‘synchronous communication and 
is generally not used with personal 
computer equipment. Instead 
RS$232 has a way of telling the 
receiver that a character is 
starting. It works as follows. 


START BIT 


Suppose the receiver receives the 
above letter 'B’. Normally the 
communications line sits at mark’ 
or low. Along comes bit one, 
which is a high, and immediately 
the receiver knows a character is 
coming in. Now, assuming that the 
receiver and sender are set so that 
they agree as to how long each bit 
is, the receiver will be able to 
recognise a high, then a low, then 
another low and so on, until the 
whole 'B' has been received. 

However, suppose that instead 
the letter ‘A’ was sent, which is 41 
Hex. and therefore is represented 
(also see Fig. 2) as: 


Low high high high high high low 


This time, by the time the receiver 
finds out something is happening, 
it's already on the second bit! And 
what if you had a character 
composed entirely of lows? 

The way around this problem is 
to prefix every character with a 
‘start’ bit, which is invariably high. 


STOP BIT 


This still leaves one problem. 


STOP 


Suppose we send several hundred 
characters in a row. It would be 
unreasonable to expect that the 
sender and receiver agree as to the 
time-per-bit to such great accuracy 
that they would still be in step after 


| so many bits. To overcome this 


each character is suffixed with one 
or two (according to how the 
devices are set) ‘stop’ bits, which 
are always low. After each 
character we always have a low-to- 
high transition which can be relied 
upon to keep the two devices in 
step. 

Notice that there is nothing 
particularly special about the start 
and stop bits. They look like any 
other bits, except that there is 
always a low-to-high transition at 
least once per character, and it's 
between these two bits. | point this 
out because it means, for example, 
that if you are sending serial data 
to a printer, if the signal is 
momentarily disconnected 
(transmission continuing but 
reception interrupted) then upon 
reconnection the printer will 
probably not be able to interpret 
the incoming stream of highs and 
lows. The printer will be confused 
until the next pause in 
transmission, unless the 
combination of received characters 
enables the printer to determine 
where the stop-start location is. 


TRANSMISSION SPEED 


Naturally, both sender and 
receiver must be set to the same 
nominal communications speed. 
This speed is measured in bits-per- 
second, a unit also, and wrongly, 


PARITY 
EVEN 





(THERE MAY 
BE NO WAITING) 


Fig. 3. This is a representation of the letter ‘A’ in seven-bit even parity code. 
Note that a ‘4’ is a low voltage and a ‘0’ is a high. The line normally sits at 


low or ‘4’. 
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BEATING THE RS232 BLUES 





known as baud. Commonly used 
rates are: 110 and 133 (for 
Selectric terminals, for example), 
300 baud (modems communicating 
via telephone), 600, 1200, 2400, 
4800 and 9600 baud. 


PARITY 


An embellishment which is 
occasionally seen is the use of 
‘parity’ as an error checking 
method. In a seven-bit code, for 
example, an extra bit may be 
added after the last bit (but before 
the stop bit). The sender counts the 
number of ‘one’ bits in the 
character, and if the answer is 
even it sets the parity bit to ‘one’, if 
not it is made ‘zero’. (This is the 
even parity convention. There's an 
equally little-used odd parity 
convention which makes the parity 
bit ‘one’ for an odd total.) 

When the receiver gets the 
character it does the same 
arithmetic and compares its 
answers to the parity bit received 
with the character. If it has the 
same answer it knows all is well; it 
the answer is wrong an error has 
occurred somewhere. For 
example, suppose an ‘A’ is 
transmitted (seven-bit, even 
parity). This would be represented 
as in Fig. 3. 

Now if one of those bits were 
accidentally changed somewhere 
along the way, there would be 
either one or three ‘I's, which is an 
odd number and does not agree 
with the parity bit. (And of course 
if the parity bit was accidentally 
changed, it wouldn't agree 
properly either.) You can probably 
see that this scheme cannot show 
where the error occurred or how to 
fix it, nor does it signal double 


| errors. It is basically a warning 


device. 

In fact parity is generally 
ignored, since most personal 
computer equipment has no 
convention for requesting that the 
sender resend the faultily received 
data. (Often the receiving device 
may be set to expect the parity bit 
but not use it.) However I have 
included this description so that 
you know what parity is when the 
equipment has a switch to select or 
deselect its use. 


LOTS OF OPTIONS! 


As you can see, even thus far there 
are plenty of options to choose 


| from. In a typical device many of 


these options may be switch 
selectable, usually miniature DIP 
switches inside the box, or perhaps 
soldered jumpers. In some cases, 
such as terminals and computers, 
some of these features may be 
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‘BUSINESS END’ OF MALE, OR SOLDER SIDE OF FEMALE 


YOOMDOOODODOO OO O® 
YO OOD OOMD@O@O®#® 


‘BUSINESS END’ OF FEMALE, SOLDER SIDE OF MALE 


®OOOD®D OOOOOD OOOO 
®BO@O@OMMO®O™ OOO 


IMPORTANT NOTE: This numbering scheme means that with 
the IDC connectors the pin numbers do NOT correspond to the 
ribbon conductor numbers; 1 will be 1, but pin 14 will be 


ribbon conductor 2, etc. 


Fig. 4. DB25 contact numbering. 








programmed from the keyboard or 
from software. 

So there are plenty of ways in 
which your two little darlings won't 
be able to talk to each other! But 
wait, there’s much more! 


HOW MANY DUPLEXES? 


Although not strictly of direct 
concern in the RS232 interface, 
some equipment, particularly 
terminals and modems, provide a 
‘Full/Half Duplex’ switch. 

‘Full Duplex’ means that when 
the terminal transmits a character 
to the remote computer the 
computer immediately echoes the 
character back to the terminal, 
whereupon it appears on the 
terminal's screen (or paper, if a 
teletype). If there is no echo then 
the character you typed will not 
appear on the terminal's screen. 
This is a kind of insurance method 
to let you know that the computer 
is listening. 

In ‘Half Duplex’ set-ups it is 
assumed that the computer will not 
echo the characters from the 
terminal, and thus the terminal 
puts the typed characters on the 
screen whether or not the 
computer is awake. 

The surprise comes if you have 
your terminal (or modem) set to 
Half Duplex, and the computer you 
are talking to echoes the 


characters. Then if you type 
‘FRED’ you'll see 'FFRREEDD’. 


NOT SO FAST! 


A commonly needed feature is the 
ability to tell the sending device to 
slow down. I don't mean to send at 
a lower baud rate, but rather to 


pause for a moment. A typical 
situation where this occurs is in 
slow printers. When the carriage 
reaches the end of the line the 
printer must tell the sender to wait 
until the carriage returns before 
sending more characters. 

Such a signalling system is 
known as ‘handshaking’. Typically 
this is implemented by adding an 
extra wire to the interface cable. 
The receiver maintains this wire at 
a ‘high’ signal level while it's OK 


‘Official’ 
Signal Name 
Protective ground 
Signal ground 
Data: 
Transmitted data 
Received data 
Handshaking: 
Request to send 
Data termina! ready 
Clear to send 
Data set ready 


Connector Sex: 


(1) Note that the handshaking lines 
_are sometimes indicated as 
inverted signals (eg: DTR). The 
idea is that if for the data a lowis a 
‘|’, then if the data terminal is 
ready it should send outa ‘1’. In 
fact it sends out a high, which 
corresponds to a zero, hence the 
desire to use inverted signal 
notation. This refers, however, to 
the identical signal. In contrast 
there is the rare occasion when the 
equipment actually does put out an 
inverted signal, ie: low means 
ready, high means not ready. 


for the sender to send, pulling it 
‘low’ to tell the sender to halt the 
flow of data. Sometimes an 
interface will have handshaking 
lines both ways, so that either 
device can halt the other. 

A complete two-way interface 
would consist of two data wires, 
two handshaking wires and ground 
— a total of five wires. Most RS232 
hook-up problems occur because 
one piece of equipment needs 
some of these signals which the 
other does not provide, or because 
the wires in each piece of 
equipment are not connected to 
the corresponding pins in the 
interfacing connectors. 


NOT SO FAST TYPE TWO 


A guick note here that on some 
intelligent printers handshaking is 
carried out using a method called 
‘X-on, X-off'. Instead of a separate 
handshaking wire, the printer has 
a data output wire (normally 
printers only receive data). If the 
printer wishes to halt the sender 
the printer sends a contro! 
character to the sender (usually 
‘control-S, 13 Hex, which is also 
known as ‘Direct Control 3). 
Subsequently sending the same 
character will restart the data. Note 
that this is the same character 
which you use in CP/M (and 
Apple) to stop and start a 
continuous display to the screen 
from the keyboard. 


DTE 


‘Terminal’ 


DCE 
‘Modem’ Comments 
Optional 
Necessary 


Basically 
same use 
Basically 
same use 


Yeah, I know, but don't complain 
to me! 

(2) In fact almost all terminals use 
female chassis mount connectors. 
(A notable exception is the 
Heathkit H19). It seems that it is 
almost standard practice to use 
female on equipment chassis, and 
male on cables (except for much 
DEC equipment, which uses male 
chassis mounts on equipment, and 
female connectors on cables). Note 
that this means you can't tell the 
DTE/DCE gender from the sex of 
the connectors. 


Table 4. A table of signals showing what they do and connection pin 
assignments. 
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HANDSHAKING AND 
BUFFERS, ETC 


How necessary is handshaking in 
practice? A major sore point in the 
small computer industry has been 
the need for handshaking in 
printers. The Epson MX-80, for 
example, was available at one time 
with a serial interface known as 
8141. This interface could only 
remember a maximum of two 
characters as they arrived from the 
computer. Since the ‘line-feed’ 
time exceeds the time of two 
characters, even at the slowest 
baud rates it was necessary for the 
interface to signal a halt after each 
line. The Exidy Sorcerer and the 
standard Apple printer interface 
board do not have any 
handshaking inputs, and 
consequently it would be 
impossible to make this 
combination of equipment work 
serially. (This particular problem 
rarely comes up since the MX-80 
has a parallel input which is 
usually used). 

A solution to this dilemma 
which is finding widespread 
adoption is to incorporate a ‘buffer’ 
into the serial interface. An 
example is the Epson 8145 
interface, which has a 
2000-character (approx.) buffer. 
Since the MX-80 chugs along at 80 
characters-per-second (cps), if the 
computer transmits at 300 baud 
(approx. 30 cps) the buffer is 
normally virtually empty. At line- 
feed time the buffer fills up a little 
as the computer continues to 
transmit. But the MX-80 catches up 
on the next line. There is thus no 
need for handshaking. You can, 
however, get into trouble if the 
computer sends a large number of 
form-feeds, which take a long time. 


WIRE, CONNECTORS 
AND STUFF 


The connector used with RS232 is 
known as a DB25’, which has 25 
pins in the male, and 25 
receptacles in the female, the pin 
numbering is shown in Fig 4. 

RS232 was endowed with a pile 
of features, and these were 
implemented using most of the 25 
pins. Now very few of the pins are 
used. The extra pins provide two 
opportunities for confusion and 
problems, however. One problem 
is that with such a profusion of pins 
it can be difficult to figure out 
which ones you are supposed to 
use for your application 

The second problem area is 
that with all those extra pins 
available and otherwise doing 
nothing, many manufacturers use 
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the ‘spare’ pins for other purposes. 
Exidy uses them for the cassette 
interface. IDS, in their Paper Tiger 
printers, use the same DB25 for 
both serial and parallel interfaces. 

That's fine except that if 
between such units you use a cable 
with too many wires implemented 
and this can easily be the case if 
you use a standard RS232 cable in 
a set-up which does not use 
handshaking) then you are likely to 
blow something at one or both 
ends! 

The pins which are commonly 
used are shown in Table |. Note 
that the naming convention can 
result in a variety of confusions. If 
the equipment is masquerading as 
a DCE the manual may tell you 
that, for example, pin 2 is 
‘Transmitted Data’, which strictly 
speaking is an input. However, the 
manual writer may not know this 
and instead cal] it ‘Received Data’, 
intending ‘Received’ in a looser 
sense. 


FIGHTING BACK 


The first thing to do before 
connecting anything is to make 
yourself a chart like the one in Fig. 


Cie 
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eS Sn ee a EE EE EEN EE 


5 for each piece of equipment you 
may have to connect together. This 
is especially important if you are 
involved with many different units. 
I have a whole binder full of such 
charts on the equipment | work 
with. Using this binder I can 
almost instantly connect any two 
units with few problems. 

The point to this chart is that 
for each of your pieces of 
equipment (and I assume you're 
working with at least two!) it serves 
to collect the titbits of information 
you will glean from the manuals, 
the schematic and so on. You end 
up with the info in the same format 
for each unit, where it can be 
simply compared to give you the 
best idea of how to wire things up 
before you blow anything, and 
before you have the frustrating 
experience of having the system 
not work. 

If handshaking lines are 
provided, try to find out if they 
actually do anything, or if they are 
dummies. For example, one printer 
may have an output which signals 
the sending computer to halt. 
Another printer may claim to have 
the same handshaking output, but 
it is actually internally wired 
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CONNECTOR SEX ON EQUIPMENT: 


DATE: 


& 


Feature: Connecting computer equipment 


permanently high, and is provided 
merely for supposed compatibility 
to a computer which may need 
such an input so as not to halt. Got 
that?! 


WIRING UP THE CABLE 


You will notice that if one of your 
units is a true DTE and the other a 
true DCE then a standard cable 
(pin 1 goes to pin 1, 2 to 2 and so 
forth, which is called a ‘straight- 
through’) will work. You are 
unlikely to see this situation very 
often, which is something you 
should know before you buy such a 
cable made up (they're likely to be 
expensive ready-made), or belore 
you get convinced by the salesman 
that the printer hook-up is trival. 

So you decide to wire your 
own cable. First, of course, you 
must obtain the appropriate sexes 
of connectors to mate with what 
you have on the equipment, anda 
cable with a sufficient number of 
conductors. If it's over 20 feet you 
may wish to use shielded cable, 
but I've used unshielded up to 
several hundred feet. 

Next, no matter what the 
equipment involved, wire pin 7 to 
pin 7. If it’s a straight-through you 
are making, then go right ahead, 2 
to 2, 3.to: 3, etc, 

The next-most-delighttul 
situation is where the two units are 
of the same sex and need no 
handshaking lines. For the data 
lines simply wire 2 to 3 and 3 to 2. 

lt handshaking lines are 
needed then determine which 
handshaking outputs actually mean 
something (as opposed to the 
dummies). Then connect these to 
the handshaking inputs of the 
opposite units. 

You may have a sender which 
is sending to a receiver which does 
not need to halt the sender. If ths 
is the case you need to decide 
what to do with the sender's 
handshaking input. In some units it 
can merely be leit open 
(unconnected), and this is seen as 
the same as ‘high’. On other units 
open is taken as a low and halts 
transmission. The handshaking 
input may be wired permanently 
high by jumpering it to a hand- 
shaking oufput on the same 


device. This is normally done inside 


the plug on that unit's end of the 
cable. Fig. 6 shows some typical 
cable configurations. 


THE INITIAL HOOK-UP 


Armed with the appropriate (we 
hope) cable, plug in and see it it 
works! It probably won't, so refer 
to Table 2 which is a summary ol 
all the things to check to make the 
two pieces of equipment 
compatible communicators. 
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Fig. 6. Here are some typical cable hookups. 
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BEATING THE RS232 BLUES 








typical pair of DB25 connectors. 
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(a) The simplest possible cable, 
opposite sexes and no handshaking 
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(d) Joining same sexes with handshaking 
(one possibility) 
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(b) The next simplest cable, DCE to DCE 
or DTE to DTE, and still no handshaking 
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*SOMETIMES ONE OR TWO 
OF THESE MUST BE OMITTED 


(e) Joining opposite sexes, with defeated 
handshaking at both ends 

(c) Cable to join opposite sexes with 

hag (‘Standard straight-through 

cable. | 


_ Number of bits per character: 5, 6, 7, or 8. 


Baud Rate: 110, 150, 300, 600, 1200, 1800, 
_ What to do with Parity: 

On transmission: No Parity, Even Parity, Odd Parity, Parity bit set on 
O, or Parity bit set to l. 

On reception: No Parity expected, Ignore Parity, Expect Odd, or 
Expect Even. 

_ Full or Half Duplex. 

_ Make sure machines are On Line if they have the ability to be off line 
_A rather rare final item which can cause problems is an option on 4 
few machines which allows for the inversion of the polarity of the data 
signals and/or handshaking signals. You should set these to: Negative 
Mark for the data lines, and handshaking lines should indicate OK to 
proceed with a high level, STOP with a low level. 


2400, 4800, 9600 or other. 


Table 2. List of quick checks to make when hooking up two pieces of gear for the 


st time. 
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From the dark depths of “A&F Software’s”, development centre, comes the 
Game of the Year. 100% Machine Code, Fast, Addictive, Multiple Screens, 
High Score, Sound, Colour, 6 Skill Levels - “SOFTWARE AT ITS BEST” 


Available now for all BBC users. Fill in the grids with your painter, before the 
chasing fizzers get you, drop gaps to confuse the fizzers, but don’t trap yourself. 
RUNS ON ALL OSI's requires 32k memory. 


PRICES —- CASSETTE £8.00 — DISC £11.50 
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BONUS 282 Shots 


Arcade action with this version of the well Waves of aircraft and helicopters are 
Known popular arcade game. Written in attacking you, using your defence base you 
machine code to run on all OSI’s in 32k. Can must destroy the diving raiders before they 
you get your Frog across the road and river can wipe you out. Written in machine code 
to safety. to suit all OSI's will run on any 32k BBC. 


PRICES CASSETTE £8.00 —- DISC £11.50 PRICES CASSETTEE £8.00 —- DISC £11.50 


A fully interactive graphics adventure game, fight the monsters and demons as you find 
your way into the tomb room to steal the “Pharoah’s Mask”. Beware the “MUMMY”. 
Runs on all OSI's in 32k. 


PRICES CASSETTE £8.00 - DISC £11.50 
TORCH USERS - ALL PROGRAMS AVAILABLE ON DISC AT £15.50 PER TITLE 


Orders to: A&F SOFTWARE, 830 Hyde Road, Manchester, M18 7JD 
enclosing cheque/P.O. payable to A&F Software (MICRO-LINK). 


To avoid confusion please state BBC on your order thank you sancLavcane 
24 NY cm F 
(24-hrs) 24 HOUR ANSWERING SERVICE FOR TELEPHONE ORDERS &— (Ah A&E) 


“S$ WOLV NODWUG 389 WNYLDIdS SNIUIS UV 


YACLAIR SIRIUS SPECTRUM BBC DRAGON ATOM SINCLAIR SIRIUS SPECTRUM 


A+F SOFTWARE A+F] 


061-223 6206 Telex: 667461 
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GENIE | 
16K £330.05 
| 48K £365.70 


GENIE | 
| 16K £299.00 
48K £341.55 
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GENIE 


A much more... able computer for your money! 


Get in touch with Lowe Computers at Matlock for a list of your nearest Genie specialist dealers! 
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GENIE Ill 
£2,240.50 


COLOUR 
GENIE 
£224.48 





COMPUTERS 


Lowe Computers Ltd., Chesterfield Road, Bentley Bridge, Matlock, Derbyshire DE4 5LE. Telephone (0629) 4995/4057 Telex 377482 LOWLEC G. 


A GREAT NEW BBC MODEL B PROGRAM 
FROM BRITAIN’S LEADING SOFTWARE HOUSE! 


SA SCARF 
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Written any Programs? We pay 20% Royalties 
for DRAGON, SPECTRUM, B.B.C. PROGRAMS 





Opinion: Editorial comment 
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Henry Budgett | CLOSE E 
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Is ita ‘plane? Is it a bird? No, it’s the Editor 
giving us the benefit of his opinion on topics 


divers! 





ome things make me MAD! 

Those observant enough to 

have already established that 
I'm probably already a suitable 
case tor treatment can keep quiet, 
thank you! No, it’s just that a 
couple of things have happened 
this month which are just sc 
ludicrous as to make me begin 
wonder whether I'm losing ry 
rnarbles or certain manutact g 
are trying to pull a proverbiai tast 
one. 

The first crack carne when, 
whilst attending a Press launch tor 
a certain brand oi calculator the 
company kept using the phrase 
“improving people's numeracy . 
Now, | thought nurneracy meant 
that one had the facility to deal 
with numbers, in the sense o! 
being able to do simple arithmetic. 
Indeed, the Concise Oxford 
Dictionary, our standard o! 
reference, quotes numerate: 
Acquainted with basic principles ol 
mathematics and science; hence 
numeracy . 

As tar as I can make out, the 
implication is that if you own a 
calculator you are numerate! Er, | 
don't quite believe that somehow. 
You may be capable of pressing 
buttons to get results but unless 
you know what order to press the 
buttons in the results are going to 
be rather unpredictable. Perhaps it 
you were tamiliar with the way in 
which numbers operate it might 
help? Yes, you all cry, but then 
you would be numerate! Sornehow 
I think that this little argurnent 
could eventually tie itself in knots 
so if you either share or object to 
the view that calculators don't 
rake humans nurmerate your 
comments would be welcomed, if 
only to convince me ot my 
incipient insanity! 


BASIC WALES 


No, this has got absolutely nothing 
to do with the recent BBC 
Television series on the Paras and 
their extremely uncomfortable 
training but is rather more micro 
connected. In fact it’s the second 
lunacy of the month, which 
probably makes it somewhat closer 





to the recent 


instructions with a very precise 
grammatical struct 
a human to communicate with a 
corputer. OK, so that's tairly 
straighttorward — it's just like 
French to a Spaniard or Italian to 
an Englishman if you take the 
natural’ example. Now, for many, 
many years there has been a 
language called BASIC. The 
French use it, the Germans use it, 
the Italians use it and even the 
Japanese use it. They learn it just 
like they would learn the rules and 
grammar of another, foreign 
language. So, why do the Welsh 
have to go and produce a Welsh 
version of BASIC? Believe me, I've 
nothing against the Welsh, I live 
rather too close to the border tor 
that, and I respect their culture 
and their endeavours to establish 
(or rather re-establish) their 
national identity but surely Welsh 
BASIC is going just a little too far? 
Mind you, perhaps it’s a subtle 
method of program protection in 
that only those fluent in ‘Welsh’ 
could understand it! 

still, for those of you with a 
sufficiently nationalistic bent I can 
reveal that the name of the product 
is BASIC CYMRAEG and it will 
work on the Sharp MZ-80A and K 
systems. If you want one it will cost 
you £6 trom your local dealer or 
direct trom David Computer 
Sottware at 38 South Parade, 
Bramhall, Stockport SK7 3B]. 


READ ALL ABOUT IT 


A couple of thick, general interest 
books have thudded onto my desk 
in recent weeks, both of which are 
worth a few words. The first is The 
Super Intelligent Machine by 
Adrian Berry, probably better 
known to you as the Science 
Correspondent of the Daily 
Telegraph, and the other is The 
Intimate Machine by Nei! Frude. 
Both are remarkably similar in that 
they are really collections of 
references about other people's 
work in the fields of computing, 
artificial intelligence etc, etc. 





Of the two! preter the Frude 
book, mainly because he raises 
sore rather interesting points and 
is not atraia to pass judgement 
whereas the Berry volume seems 
reluctant to take any other 
viewpoint trom that of the person 
whose work he's discussing at the 





time. Neither book really breaks 
any new ground, indeed the Berry 
book is at tirnes positively 
apocryphal, but it is quite handy to 
nave all this sort of information in 
one volume. For those interested in 
cracking puzzles | can reveal that 
the dedications in The Super 
Intelligent Machine are directly 
relatec to the first person 
mentioned in the 
acknowledgements, they are his 
wite and son, but I'll leave the 
problem of the crashing BASIC 
program on p47 to the more 
observant of you — it will never 
run more than about 26 times but 
can you spot why? 
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The 
microcomputer 















APPLEZIe SYSTEM 


A complete small business system. 
128K memory. Colour graphics and 80 
column screen. 
Available separately the complete 
package includes:- 


Apple IIE computer64K £842.61 

Disk drive with Controller £312.17 
Monitor3 £130.35 
80 Col card + 64K 


memory expansion £181.74 


+ VAT 


PACKAGE 
PRICE 


£1260 svat 


Saving £206.87 + VAT 
Prices are exclusive of VAT. 
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magic of the 





without the mystery. 


Looking for a microcomputer 
for home or business? Then come 
to Micropoint at Laskys. Used at 
home a micro can give endless fun 
to your family with games and 
hobbies. Or to help your children 
right through their education. 

If you've asmall business 
then a micro can save you time and 
money. It will make easy work of 
VAT returns, targetting, stock 
taking, customer information, 
accounting and pay rolls. 

At Micropoint we have 
everything to help you choose the 
right microcomputer for you. Test 


our enormous range-— side by side. service by our own network of 

Or ask our experts to advise you. specialist engineers. Come and see 
As well as microcomputers our microcomputer range. 

we've got a very wide range of lt would work magic at home 


software programs that reallymake — and at work. 
your micro magic. In all the popular fae 
formats. 





As wellas micros we have a 


As well as choice you get | very wide range of peripherals, 
value— because we keep our accessories and programs. Disk 
prices down by buying in volume. | drives, memory expansion units, 
And you get a variety of buying cassette storage units, monitors 
schemes, including Interest Free and joysticks. Plus the widest 
Credit*. On top of all this you get choice in programs covering 
the famous Laskys Commitment Games, Education, Household 


which includes 14 dayexchange | and Business. 
period, a free guarantee aand 
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LYNX ATARI AM800 


Compact home unit with full size keyboard. Powerful 48K memory, A home computer with full size keyboard. Big 48K memory. High 
colour and sound. Excellent graphics, compatible with most resolution graphics and colour, sound. A very wide range of 


cassette players. 3 1 9 5 Gg 5 Aner alt are available. - 3 46 : O9 — 


ATARI 400 16K £139.04+ VAT 
FREE PoiNnTMASTER joystick. Usual price £14.90 (inc. VAT) 
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OSBORNE 1 Double Density ORIC 48 


A portable business computer with built-in screen and two disk A home computer with 48K RAM. Ergonomic keyboard with 57 
drives. Powerful64K memory. Comes complete with a moving keys. 8 colours, 7 octaves of sound and a hi-fi sound 
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UP TO £1000 UP TO£1000 INSTANT CREDIT* 
INSTANT INTEREST FREE CREDIT* 3 YEARS TO PAY. APR. 29.3% 








Everything at Laskys is available on Interest free credit as Example: Atari AM800 Microcomputer with FREE 

long as your purchase(s) total £250 or more. All you pay pointmaster Joystick, usual price £14.90 and Atari software 

is 10% deposit followed by nine equal monthly payments. to the value of £24.90. Cash price £398.00 or£40.00 deposit 
followed by 36 monthly payments of £14.42. Total credit 

Interest Free Credit and free gift offers end 16th June 1983. price £559.12. 


« The Retail Division of The Ladbroke Group 







(inc. VAT) 





A Computers/V 0 U monitors norma! domestic use 2 years (business use 1 year) Programs Peripherals normal Gomestic use 1 year 



























































(business use 6 months) Prerecorded cassettes and programs will only be exchanged if proven faulty and then only for same eet op* polisher N perishes 8 Please atk tr onion detals Are #a.8% you arty toabeds 
cassette/ program All offers subject to avatiability. Prices are correct at time of going to press 19483 we brokers Please ask for z Order (34 5% for other methods of paymend 
Some of these models shown need a Separate TV of monstor Micropownt nas a complete range of suitable modeis from £59 90 1 8/ W) or £7 98.96 (Colour) written details 
a ——— 

Fu i] sto C i ava S \ a i l e at th e S P bh ra n C h e Ss: A range of home/hobbyist computers with peripherals and programs, 

os © SEES UE CE ES SEE OSE ewe # are available from these branches. So ewe eo, ee 
LONDON LUTON 192 Armdale Centre CHESTER 7 The Forum SHEFFIELD 58 Leopold Street J LONDON SLOUGH Queensmere Centre NORTHAMPTON 
42 Tottenham Court Road, Wi | READING Friar Street_ | MANCHESTER Amdale Centre YORK 10a Coney Street 9) 257 Tottenham Court Road, WI __| WATFORD Charter Place 78 Abington Street 
471-3 Oxtord Street, Wi MAIDSTONE 79-81 Week Street | NEWCASTLE-UPON- TYNE LIVERPOOL 33 Dale Street 382 Edgware Road W2 CHATHAM 8 The Pentagon OXFORD 16 Westgate 
7-9 Queensway, W2 BRIGHTON 151-2 Western Road | 6 Northumberland St_ J EDINBURGH4 St James Centre 192 Fleet Street EC2 ROMFORD South Street snr ain 
ALSO OPEN SUNDAY Iiam—-7pm = | pAisTOL 16-20 Penn Street NOTTINGHAM 1-4 Smithy Row GLASGOW 66-70 Buchanan Street § G0lders Green Road, NW11 SOUTHEND 205-206 Churchill West v2 Blin ae! Se 





BROMLEY 22 Market Square GLOUCESTER 25 Eastgate Street | PETERBOROUGH Queensgate Centre | ALSO OPEN SUNDAY 12am-5pm J COLCHESTER 13 Trinity Square LEICESTER 45 Market 








KINGSTON Eden Street BIRMINGHAM 19-21 Corporation St | PRESTON Guildhall Arcade ‘| CARDIFF 122 Queen Street CROYDON Whitgift Centre _—_| Place South 








Opinion: Readers’ letters 
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IT run a Nascom 3 with the Nascom 
discs and an Epson MX-80 Type 2, 
and I am considering adding 
CP/M; it presently runs NasDos. 
The objective is to gain access to 
an even wider range of software. I 
wonder if you can help with what 
appears to be several potential 
problems. 

Firstly, I need to add an 
80-column video card. Several 
options are available, including 
Nascom's AVC, the Gemini IVC, 
and the recently advertised card 
from MAP 80. Nascom offer CP/M 
to be used with their discs and 
AVC; Gemini offer CP/M for their 
IVC but in conjunction with their 
own disc unit. Are versions 
available that are compatible with 
the other combinations, or is it 
easy to modify CP/M to 
accommodate them? 

Will all of these cards drive a 
normal TV or is a monitor 
essential? Will I still be able to run 
my present software under NasDos, 
and if so, will the display be 48 or 
80 column? Obviously a switch is 
required fo change the memory 
map etc but Nascom have issued 
some advice on how to do this. 

Lastly, if I finally get CP/M up 
and running, will it really make a 
lot more software available? The 
Nascom disc units are double 
density and double track, so can 
discs from, say, a Superbrain QD 
be used directly? I have not seen 
many adverts for software in 
Nascom CP/M format. 

I should emphasise that I am 
extremely pleased with NasDos, 
but fancy exploring the famous 


CP/M. 


Yours faithfully, 
Colin Case, 
Rugby 


(*Unless anyone else can help I'd 
suggest that you write to Lucas 
Logic Ltd, Welton Road, 
Wedgnock Industrial Estate, 
Warwick CV 34 5PZ tor Nascom 
details, I’m sure they'll be glad to 
give you the information you 
reguire. Ed.) 


I would like to draw your attention 
to an error in your article Elegant 


Programming’ in the January issue. 
The listing given on page 59 from 
the program to reverse a set of 
numbers requires lines 50 and 60 
to be as follows: 


5G LET S(P>=N 


6G LET P=P+1 


Often such errors are the cause of 
much frustration but sorting them 
out can be a very useful and 
educational process for the 
learner. 


Yours faithfully, 
William J Davis 
County Dublin 


The Jetter from H P Hart (February 
1983) suggests that Australia 
doesn't know about ‘Dungeons and 
Dragons’. Thought the place was 
strange and remote but well, ye 
gods, clearly a Spell of 
Enlightenment must be cast! 


Yours faithfully, 
Barrie L Martindale, 
Alias Milton, 

(4th Level Cleric), 
Village of Hommlet 


I have read with great interest the 
articles published in your 
magazine by Mr Mike James about 
advanced programming in BASIC. 

In the January issue Mr James 
introduced, among others, the 
concepts of dynamic data 
structures. He constructed as an 
example a stack structure using an 
array to implement it. 

When I decided to use a stack 
for integers in one of my programs 
I found that in BBC BASIC the 
problem can be solved in a more 
elegant’ way by using indirection 
operators (see page 409 of the 
Beebs User Guide). 

In order to implement the 
stack structure (supposing we want 
a stack that can hold NDATA% 
integers) we must reserve 
NDATA%* 4 bytes for the stack by 
DIM S% NDATA%* 4 and we must 
use a procedure PROCINITIALISE 
to initialise the variables we need 
to contro] the stack. Then we need 
a procedure PROCPUSH(Z‘%) to 





push data whenever we want into 
the stack and a function FNPULL 
to pull data out of the stack. Here 
are those procedures. (The line 
numbers are completely 


unimportant). 
Fee DEF PRGCINITIALISE 
| Sie. Tie: Axa EMDPROC 
| S628 DEF PROCPUSHCS:> 
Sash [F N=HDATA PRINT" STACK FULL" ELSe 
eel REe re: a= late: Hee tl] 
Sedo EMDPROC 
Sa5a DEF FHFULL 
Sae0 IF He=@ THEN=@ ELSE WHh=Hi-1 TeeTi-4 
Sore =Si'Ts 


In these procedures T% is a 
pointer to the top of the stack, N% 
indicates the number of integers 
currently held in the stack and the 
function FNPULL will return the 
value Oin case the stack is empty 
while the procedure PROCPUSH 
will print STACK FULL and return 
in case it finds the stack full 

In a completely analogous way 
and with only a little more 
complication we can create a 
queue to hold NDATA“% integers 
(it is necessary to reserve 
NDATA%* 4 bytes for the queue 
first by including DIM 
BOTTOM*%NDA TA % 4 first). 
Here are the procedures 
PROCINITIALISE to initialise the 
queue and PROCJOINT(Z%) used 
to load data into the queue and the 
function FNLEAVE to take data out 
of the queue. 
S808 DEF PROCINITIALISE 
EAi ATQPR=BOT TOM +HDRT ees 
S28 STARTA=EOT TM 


5G20 AENDY=ATOR’ Hu=0 
Sada ENDPROC 


Se7ro [F Ne=HeNDATA.-PINT" QUEUE FULL” 


_L" ELSE 
HMSHi+l AENDNSAREND +4 'ABND=ze 
[O80 ENDPROC 
S000 DEF FLERE 
Sige IF Wi=eG THEN 
S116 SXi=esTRRT i | 
S120 IF START V=aTOPN STARTA=BOTTOM. ELSE 


These programs should be very 
easy to understand to anybody 
with some knowledge of BBC 


| BASIC after reading Mr James 


article and the chapter of the User 
Guide mentioned before. In the 
same way other data structures, 
like trees or linked lists, can be 
fairly easily implemented using the 
BBC indirection operators and its 
capacity to reserve a portion of 
memory to hold these structures. 


Yours faithfully, 
Anton Civit Balcells 
Sevilla, Spain 


Dear Lin 





I have some issues of Computing 
Today, but am not a regular 
buyer. I buy the issues according 
to whether the program suits or 
not and often the deciding factor is 
looking through the index to see if 
a computer type is mentioned next 
to the program. If there is no 
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program shown for my type of 
computer I do not buy the 
magazine. I rarely go from page to 
page checking each program. This 
means that although a program 
may be for my computer I do not 
buy the magazine as it is not 
shown in the index. 


Yours faithfully, 
Mr R Mather 


London 





I wonder if you or any of your 
readers have experienced 
difficulty in saving/loading 
programs from/to the Casio 
FX702P via the FA2 interface unit; 
I must have tried some seven 
different (and new) cassette 
recorders with total lack of 
success, and have been informed 
by my local agent that many others 
have had identical problems, and 
can make no recommendations as 
to a suitable cassette recorder. 
Can you or any reader help? 

Thanks for a well written and 
informed magazine. 


Yours faithfully, 
Nicholas J Fitten, 
The Netherlands 
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A group of teachers and ex-pupils 
of the Tabor High School, 
Braintree have set up an 
organisation called ‘Taborsoft’. We 
are partially funded by the MEP to 
produce Biological Software for 
schools. As well as producing 
packages for the MEP we are able 
to supervise programmers as they 
produce other work for us. 

I'm writing this letter to you to 
let you know of our existence. 
Obviously because we Te 
supported by the MEP and the 
teachers at the same time, we have 
no particular need to be 
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commercial and therefore rather 
give a service to teachers or 
anyone else interested in software 
for the BBC computers. 

Perhaps you can let your 
readers know of our existence and 
also that we have available a few 
programs which we are sure will 
be useful. Our aim is to produce a 
suite of programs which will give a 
total revision for any student at 
school doing '‘O’ and A’ levels. 
The two we have produced already 
are one on the heart and one on 
transpiration, and our latest which 
is @ Massive program on 
Classification which basically will 
classify any animal or plant you 
happen to name simply by 
answering questions and put it in 
its appropriate group. It’s a 28K 
package. What we're going to do 
is sell these for £2 50 each. We 
will provide the cassette providing 
the buyer provides a SAE. Our 
name is ‘TABORSOFT’ and 
cheques can be sent to the above 
address. You are of course under 
no obligation to print this, but if 
you think this would be useful to 
your readers, either as students or 
teachers, we would be more than 
happy for you to do so. 


Yours faithfully 
Christopher J Smith 
Braintree 








ROGLE : Have you hopped, jumped or swum across the river yet? E ROGLE 


No, then where on earth were you last month? You missed our unbelievable Froglet game for the BBC Micro and it’s 

probably too late to get a copy from your newsagent! Despair not, we have the program ready and waiting on tape to 

save your fingers the chore of typing in all that incredibly complex code so, even if you did see the game in our April 
issue and were daunted by the task there’s absolutely no excuse for not getting a copy now. 


The program follows the style of that arcade favourite, Frogger and you must negotiate your green coloured friend 
across first a road populated with fast moving cars and lorries and then over the river by means of turtles and logs. 

Frogs may be able to swim but if your turtle decides to sink you'll be swept away by the current. Once across with 
three out of your four frogs you'll be able to score bonus points by catching the flies that appear over the river but, 


take care that you don’t run out of time! 


All in all it’s a great, fast moving game that any number of people can play and, just to add to the spirit of the thing 
the program stores the top ten players’ names so you can measure your performance. How much are we charging for this 


minor masterpiece? Just £5.99 all inclusive! 


To order simply fill in the coupon and send it with your remittance to: 
ASP Software, ASP Ltd, 145 Charing Cross Road, London WC2H OEE 








| enclose my cheque/Postal Order/Money Order 
(delete as necessary) 
FN «: ae (payable to ASP Ltd) 


OR [eres ea) 
Debit my ee (delete as necessary) 


CT June ‘83 


Pine Te elie oe ew oe oe ey ee ne ee eo (ee ee) ae eee eee 


2 Please send me .... tape(s) of Froglet 
for my 32K BBC Micro 


VISA 











N. please use BLOCK CAPITALS and include your postcode. 
NAME (Mr/Mrs/Miss) 
ADDRESS 


a) ne Be ee ee ee ee Be en Oe ee 2 Oe ee ee oe ee ee ee Oe ee ee eee ee a eS 


eT ey 4 ied ied tel 11 tot bot bald Pe tad Wht et oe foot yee toy ee me) ver Gm vot ey os Bey et Pee Po: ot Oa) fed Bi lees Yee teal Wiad tot ee fee BT weet ee Toe a) Cl at 
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The growing ae of Spectrum Software 





You'll know already that the 
Spectrum has generated an 
enormous range of peripherals 
and independent software. Our 
own range is growing very fast 
and is shown in the Sinclair 
Software Catalogue — free with 
every ZX Spectrum. 


rum-news! 











£129 


At last, a 16K colour computer 
with graphics for under £100! 

Why have we done it? 

Partly because the sheer 
volume of Spectrums sold (over 
300,000 so far) has brought 
down unit production costs. 

And partly, of course, 
because we hope you'll buy a 
Sinclair computer-and not 
some competitors promise! 
We've all heard about colour 
computers breaking the £100 
barrier. Here’s the computer 
that’s done it. A colour computer 
with advanced graphics that's 
fully supported, and widely 
available. 

Right now, you can ordera 
Sinclair Spectrum at these 
prices direct from Sinclair on 
the order form below. And to 
make it even easier to handle 
high-level computing at the 





16K NOW 


‘95 


NOW 


‘95 


Previously £125. 





ZX Printer now 
£39.95 


How to order your ZX Spectrum 
Access, Barclaycard or Trustcard holders 
- call 01-200 0200 24 hours a day, every 
day. By FREEPOST - use the coupon 
below. Please allow up to 28 days for 
delivery. 14-day money-back option. 


Sicilia 
ZX Spectrum 


Sinclair Research Ltd., Stanhope Road, 
Camberley, Surrey, GU15 3PS. 
Tel: 0276 685311. Reo no: 1135105 





Previously £59.95 





Previously £175. 


lowest possible price, we've 
cut the cost of the printer, too. 
At £39.95, it’s almost 
unbelievable! 

At prices like these, there’s 
really no reason to wait. 
















































































E Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Sie | 
| Qty item Code _—siItem Price Total | 
£ £ 
| Sinclair ZX Spectrum — 16K RAM version 3000 99.95 | 
Sinclair ZX Spectrum - 48K RAM version 3002 129.95 
| Sinclair ZX Printer : 1014 39.95 | 
Printer paper (pack of 5 rolls) 1008 11.95 
| Postage and packing: orders under £90 0028 2.95 | 
| ; orders over £90 0029 4.95 ager ort | 
Total £ ——S 
| Please tick if you require a VAT receipt | 
*| enclose a cheque/postal order payable to Sinclair Research Ltd for £ : = 
| *Please charge to my Access/Barclaycard/Trustcard account no. | 
| "Please delete/complete as applicable. = — | = aes ee — | 
| Signature PLEASE PRINT | 
Name: Mr/Mrs/Miss iam! ey EF | 
| _Address | es a eed | _} Sao SSeS | 


| FREEPOST —no stamp needed. Prices apply to UK only. 














THE HR? 










The HR1 


keyboard and lift off facility. 












25 SROV/ 


Since you appreciate the impact 
computers are making ontomorrow's 
world, you'll appreciate the key role 
Camp Beaumont can play in your 
future. 

Because Camp Beaumont’ 
computer boffins using structured 
courses (basic, advanced and inten- 
sive) teach you the secret language 
that'll give you a head startin 
tomorrow's high-tech world. 

But without tears. Because at 
Camp Beaumont (for 9-17 year olds) 
there are over thirty physically 
stimulating activities also 
available to help you escape 


ONLY £695 + VAT 


CROWN RANIER — The leader of all interlaced daisy wheel printer/typewriters. Here 5 why 


The unbeatable Crown Ranier is the only heavy duty daisy wheel printer/typewriter which runs on a linear motor —no belts or cables to break, stretch or wear — and uses the IBM ribbon and litt on correctors 
The reliability has become legend in these days of expensive electronic typewriter Oreakdowns 


if +. P| 
yay 


THE FINEST PRINTER/TYPEWRITERS MONEY CAN BUY. 
Compatible with 


SHARP 
OSBORNE 
APPLE II 
APPLE Ill 
TELEVIDEO 
TANDY 
BBC 
MIMI 
TEXAS 30/30 
PET 


SUPERBRAIN 
SIRIUS 
XEROX 


Bi-directional — 17 CPS—some IBM 
features as below, but without 


CENTRONIC — (EEE —R$232 INTERFACES — No external boxes - interchangeable daisywheels — variable pitch — three free daisy wheels - automatic whole line correction ~ easily copes with standard printed 
forms — 195.000 characters per ribbon (at least twice the average character length) — standard lift off correctors - a printer'typewnter at the flick of a switch 


Perfection as a typewriter (now used by local authorities and multi-nationals), perfection as a printer 
Beware of lightweight, low cost machines - these can never give long term reliable service, THIS MACHINE WILL!! The professional machine 
Ask you local computer or office equipment dealer tor further information. 


}] BUSINESS CENTRE 


gem” These include: 
Pill tennis, soccer, cr cket, 
a swimming, riding, fencing, 
canoeing, dolf, shooting, judo, 
archery, gymnastics, fishing, sailing, 
wind surfing, the creative arts etc. All 
under the supervision of university- 
qualified directors, instructors and 
monitors. And uniquely-equipped 
public school or country mansion 
locations in the Lake District, Devon, 
Dorset and around London and 
Manchester. Camp Beaumont also 
run day camps for younger children 
(5-15 years) offering over thirty play- 
as-you-learn activities including 
computers, robotics, and psycho- 
bionics. Write for comprehensive 
brochure to Camp Beaumont, 


_CT/2. Beaumont House, 


(dc Ame 73 Upper Richmond Road, 


from computer fatigue Be XU} MeN ) rip venalleieg 
= = el: Ui: 46. 
nr odere 1 1 | 


Brings out the computer in you. 








| HEWLETT PACKARD 


EX STOCK DELIVERY 


SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED 
56-58 SOUTH ST., EASTBOURNE, 






















THE BROTHER CROWN RANIER 
ONLY £795 + VAT 


if “ i | | cae tee | a a af 








SUSSEX. (0323) 639983. 





MIDR INTERFACES « 


CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 


Have you ever wanted your MICRO to control a machine for you, or 
manage your house? If so, the MDR ‘MICROCOMPUTER CONTROL 
INTERFACE’ will give you isolated channels of OUTPUT (8A @ 250 
volts) and switch sensing INPUTS. 

Available now for connection to PET USER, PORT, Rs232 and 
|EEE488, allowing expansion up to more than 900 channels. 
Supplied complete with connecting cables, full data and guarantee 
from £12.54 per channel. Complete preprogrammed systems or 
individual components available. Write or phone for details 


M D R (INTERFACES) LTD. 
Little Bridge House, Dane Hill, 
Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 





COMPUTING TODAY JUNE 1983 


Review: Camputers Lynx 


Don Thomasson 








MISSING LYNX 





A new machine in a variety of ways that has 
been eagerly awaited, but does the Lynx 
really come up fo scratch? 








fashion, it must show some aa- 

vantage in price or periormance 
if it is to compete successfully with 
other devices. High powered 
publicity has been used as an alter- 
native with 
liable to yield to hard facts in the 


I a new product follows current 


It is therefore tempting to try an 
alternative approach, by-passing 
the competition by striking out into 
new territory and relying on novelty 
and innovation to attract the atten- 
tion of potential purchasers. The 
danger here is that there may be 
very good reasons why no one else 
has gone in that direction. There 
may be hidden penalties that 
outweigh the advantages. 

The Lynx has taken the in- 
novative path in several respects, 
and has thereby gained ascendan- 
cy, but only at the cost of imposing 
some limitations. In assessing the 
overall value of the machine it is 
necessary to balance the gains 
against the losses, and the verdict 
will depend to some extent on the 
way the machine is to be used. 


FIRST IMPRESSIONS 


When it emerges from its box, the 
chunky hard plastic case of the Lynx 
looks workmanlike, and the separate 
power supply in a metal case has a 
more professional air than that of a 
smoothly styled sealed unit which is 


some success, but thatis | 





clearly unrepairable. The sight otf 
real keys is welcome, anda tentative 
play with them gives a pleasant feel, 
though there can be a slight clatter 
if fingers move fast. 

The power supply is fed into the 
main unit through a DIN connector, 
which caused some eyebrows to rise 
slightly. As more than one power 
supply is used, it is advisable to 
make sure that power is switched off 
before the connector is inserted or 
withdrawn. 

Power up, and the Lynx gives a 
subdued ‘beep’ to say that it is alive. 
If the television set is correctly tun- 
ed a smal! logo in white on black will 
appear at the top left of the screen. 
Provision is made for driving a col- 
our monitor, but this was not tested, 
no suitable monitor being available. 

Start to key in a simple pro- 
gram, and you may well find that 
syntax is checked when the lines are 
entered. You may also find that lines 
which look correct are rejected, and 
it is necessary to check the manual 
to find out why. 


THE MANUAL 


The manual was put together in 
something of a hurry at a time when 
neither the firmware nor the hara- 
ware were completely finalised. It is 
laid out in a somewhat confusing 
manner, with different subjects 
grouped together in a slightly odd 
order. The first chapter tells you 
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how to set up the system, including 
the cassette recorder, but the data 
on the cassette leads fails to match 
the leads actually supplied, a 
discouraging start. 

The second chapter is headed 
‘The Keyboard’, but after a briet 
summary of special key meanings 
there is a diversion to a short discus- 
sion of the memory. Then comes a 
chapter on ‘The Computer as a 
Calculator’, which outlines the 
many operations that can be carried 
out in direct mode, and the fourth 
chapter is called ‘Starting to Pro- 
gram’. Here, at last, we begin to find 
out what was wrong with our syntax. 

The AUTO numbering facility is 


| described, and the maximum line 


length is given as 240 characters. 
After some information on PRINT 
and PRINT TAB, the section on 
variables is reached, and it emerges 
that variable names must be in the 


| form of single letters, upper and 


lower case being treated as different 
variables. This allows 52 variables, 
just enough for The Valley and, 
therefore, adequate for most pur- 
poses. String variables are more 
limited, only upper case letters be- 
ing allowed, and strings longer than 
16 characters must be pre- 
dimensioned, with a maximum 
length of 127 characters. 

There are good reasons tor 
these limitations, but the manual 
states only the facts, without ex- 
planation, seeming to dwell on the 
disadvantages without stressing the 
resulting advantages. 


THE EDITOR 


One of the good features of the Lynx 
is the screen editor. The last line 
entered can be recalled by Control 
Q earlier lines being brought back 
by Control E followed by the line 
number. Thereafter, a cursor can be 
moved by the four arrow keys, up 
arrow selecting the line start and 
down arrow selecting line end, and 
insertion or deletion at the point in- 
dicated by the cursor is then 
straightforward. As the keyboard 
has an auto-repeat feature, editing 
is made simple. 

Once again, however, there are 
unusual features. As the ‘calculator 
mode’ allows numbers to be input 
without associated commands, it is 
not feasible to delete a line by typ- 
ing in its number alone. The func- 
tion DEL has to be used, DEL xxxx 
deleting line xxxx, while DEL 
xxxx, yyyy deletes lines xxxx to yyyy 
inclusive. This is logical, and when 
the function is properly understood 
it is seen to be useful, but it is a 
departure from normal practice. 

Because of this kind of dif- 
ference, the Lynx needs more ex- 
planation than some new computers, > 


a SO EE 
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and since that was not available 
from the manual another source of 
information had to be sought. This 
was obtained by taking the firmware 
apart and looking at the relevant 
routines, a process which revealed 
some interesting and illuminating 
facts, many of which could have 
been mentioned in the manual to the 
general benefit of all concerned. 


THE DISPLAY 


The display uses 32-column hard- 
ware to generate a 40-column 
screen format, by the simple expe- 
dient of using a 6 by 10 character 
matrix instead of the more usual 8by 
8 pattern. This allows the 40 col- 
umns to be covered by 240 bits, 
where other systems use 256 bits for 
32 columns. The concept is simple, 
but its consequences are not, 
especially as three complete screen 
RAMs are used, one for each 
primary colour. 

Because the six-bit character 
patterns have to be packed into 
eight-bit screen RAM locations, a 
special masking procedure has to be 
used when setting up fresh data. The 
existing contents of a location are 
read, bits to be replaced are masked 
out, and the new data is ORed in. 
This allows the superimposition of 
one character on another, to add ac- 
cents or underline, for example, but 
it means that all screen accesses, 
which in any case involve a change 
of store bank, are much more com- 
plex than usual. Where a six-bit pat- 
tern overlaps the boundary between 
two eight-bit locations, two screen 
accesses are necessary. Overall, an 
average of 45 accesses are needed 
to set up a character, where the 
more common system requires only 
eight or nine. 

This accounts for the impression 
that listings in black and white were 
rather leisurely. Then it was found 
that the table of reserved words con- 
tained a command ‘TEXT’, which 
was not mentioned in the manual. 
The response was found to be a 
green on black screen which ran 
significantly faster than black and 
white. The command had disabled 
the red and blue screens, reducing 
the number of accesses per 
character to 15. 

This ability to disable one or 
more screen RAMs is also accessible 
by the PROTECT command, which 
allows the contents of the protected 
RAM to remain unchanged during 
subsequent screen accesses. 
background format in blue, for ex- 
ample, can be kept intact while text 
is written over it in red, green or 
yellow. Every dot position on the 
screen can be coloured in- 
dependently from the range of eight 
colours from white to black. 
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The working area of the screen 
can be altered by the ‘WINDOW’ 
command, which sets up new max- 
imum and minimum values for the 
line and column pointers. These 
pointers are very precise. 

The column can be set to 128 
values, positioning characters at 
two-dot horizontal intervals, the line 
can be set to 256 different values. 
This means that superscripts and 
subscripts can be displayed in. ex- 
actly the right position, and that 
very exact displays can be set up 
with a little patience. 

There is even an alternative 
green screen RAM which can be us- 
ed by machine code routines, but 
the protocol for accessing this is not 
stated. 

These facilities match, and 
perhaps exceed, what might be ex- 
pected from an add-on board with 
its own processor. The use of the 
main processor, plus a specialised 
display chip, means that action is 
necessarily slower. One of the worst 
penalties is that the screen does not 
scroll, wrapping around vertically 
instead, but this is usually relevant 
only to listings and dumps. 

Plans are in hand to double the 
screen RAM size and allow the pro- 
duction of an 80-column display, 
but this is in the future. It might be 
wiser to aim at a 32/64 column for- 
mat, which would be faster and use 
less of the valuable ROM space. 


THE KEYBOARD 


Fifty seven keys are laid out round a 
QWERTY core, and though pleasant 
to use they produce some odd 
quirks, such as a Break key that ap- 
pears to do nothing in particular, 
the Escape key being used for 
breaking into programs. 

The Shift Lock key does not 
lock, but each time it is pressed the 
action of the Shift key on codes 
above 40 Hex is reversed. As the two 
keys are side by side, it is only too 


easy to press Shift Lock inadvertent- 
ly, causing momentary contusion, 
but that is nit-picking. 

The action of the Control key is 
not guite as might be expected. For 
example, code 03 Hex is generated 
by Control C and Control 1, but is 
used only to switch in and out of 
Graphics Mode, in which the eighth 
bit of the generated code is set to l. 
Some ASCII codes, those just below 
5F Hex and 7F Hex, are not 
generated at all. Keys engraved 
with square brackets, for instance 
generate the codes for round 
brackets. 

There is no Reset key, and as it 
is unwise to pull out the power supp- 
ly connector with power on there 
may be a need to keep a mains 
switch within reach. The initialisa- 
tion procedure does not distinguish 
between warm and cold start, so 
provision of a reset facility would 
have limited value. 

Delete generates code 08 Hex, 
usually identified as Backspace, but 
understood as erase by the Editor. 
(Not you, Henry, sit down.) The four 
arrow keys act only on the Editor, 
cursor movements otherwise being 
controlled by VDU functions. 

Despite the slightly in- 
dividualistic approach in some 
areas, the keyboard is difficult to 
fault for convenience of use. While 
overt multiple meanings for the keys 
have been avoided, it is possible to 
input commands in abbreviated 
form, C. sufficing for CLS (clear 
screen) and LI. for list. Enough let- 
ters must be used to avoid ambigui- 
ty, and a full stop must be added. 
(This produces an oddity, as 5 *.2is 
interpreted as 5* *2, so the zero 
before the decimal point is 
necessary.) There are also a number 
of commands that can be entered by 
pressing Escape and an alphabetic 
key simultaneously. Hence many of 
the advantages of single key entry 
are available, but there is no com- 
pulsion to use them. 
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THE MEMORY MAP 


y is nominally arranged 
AX banks, though not all 
= are fully implemented in the 
rd model. 

-e main bank contains 16K of 
‘rom OO00 to 3FFF Hex, and 
e is room for a further 8K of 
Mat 4000 — SFFF Hex. RAM 
1s up from 6000 to OFFF Hex, and 
-an be doubled in size, to 32K, by 
using higher density memory chips. 
What happens to the last 8K is not 
clear. 

The screen bank contains 8K for 
each primary colour, plus another 
8K for the ‘alternative green’ area. It 
is accessed by outputs to port FFVF 
Hex and port 80, which control the 
enable lines. The ROM can be 
selected and active while the screen 
bank is in use, but there is no provi- 
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sion for passing data from bank to _ 


bank except via processor registers. 

Provision of CP/M would 
presumably entail adding the third 
bank, but it is not yet clear how this 
would be linked in with the first two 
banks. 

There is no question of trading 
screen resolution for working RAM. 
The present machine has 16K of 
available RAM, of which the BASIC 
interpreter claims 2380 locations for 
dedicated workspace, including 
variable storage and the pointers for 
array and strings. The statement that 
the Lynx is a ‘48K machine’ is thus 
quite true, but perhaps may be 
misunderstood. The possibility of 
making full use of the stated 192K 
capacity must also be questioned, in 
view of the difficulty of communica- 
tion between banks, which takes 
about 25 uS per byte. 

However, until the third ROM 
has been programmed, there are a 
number of open questions in this 
area. From the existing ROMs, it 
can be seen that the extension will 
contain a DISC routine, but there 
are no other hard links to it. 


THE MONITOR 


Most recent machines seem to have 
been designed on the assumption 
that no one in his right mind would 
want to work in machine code, but 
the Lynx, once again, takes a dil- 
ferent view. The Monitor is so com- 
plex that it really needs a special 
manual to itself, and its capabilities 
can only be touched on here. 

When the Monitor is entered, all 
registers, including the alternate 
set, are copied into an area of RAM. 
The contents of the current registers 
are displayed. It is then possible to 
set up a breakpoint and run a 
machine code program, which will 
re-enter the Monitor when the 
breakpoint is reached. 

Setting up the program in the 
first place can use either the Type 
into Store’ function or ‘Modify’, 
which displays the current contents. 
Simple and intelligent copy routines 
for areas other than the BASIC pro- 
gram. 

One advertised facility, Single 
Step, has not been implemented, 
due to a hardware problem. It was 
intended to use the non-maskable 
interrupt, but that came up too soon, 
and incorporation of a delay was not 
considered feasible. 

There are other functions in the 
Monitor, but these briet notes 
should give an impression of the 
facilities. The only thing missing isa 
resident assembler. 


THE BASIC 


The BASIC interpreter is, taken as a 
whole, quite novel, though some of 
its features have been seen 
elsewhere. It is fast, the first seven 
Benchmarks being second only to 
the BBC Micro in order of merit, 
though the eighth rather spoils the 
picture, being distinctly slow. The 
figures given were taken over 
10,000 iterations, instead of the 


usual 1000, as it was found that this 
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gave consistent results, minimising 
human reaction time. However, tne 
results were then scaled to maicn up 
with the usual form. 

The slowness of the eighth 
Benchmark, which involves the 
more complex functions like LOG 
and SIN, may be due to the floating 


| point format used, which is binary- 


coded decimal, like the Atari ver- 
sion. This is very convenient for in- 
put and output, but perhaps less so 
for complex calculations. It pro- 
vides a resolution of eight decimal 
places, 

When a new line is entered, itis 
radically altered by the ‘creator. 
Commands and functions are 
tokenised, and extra delimiters are 
added to mark the limits of expres- 
sions. Variables are converted to in- 

ices which access the variable 
store locations as displacement 
pointers, and the expressions are ar- 
ranged in Reverse Polish form. This 
aoe interpretation simple and 
ast. 

One resulting problem is that a 
‘recreator’ is necessary when a line 
is to be displayed or listed, and this 
swallows up a lot of ROM space. The 
main reason for limiting arrays to 
single dimensions is concern over 
the need to provide a suitable 
recreator routine, but that may be 
overcome. 

The system allows the provision 
of some very friendly features. A 
mistake like ‘PR INT’ for ‘PRINT 


does not cause a Syntax Error, and 


| the subsequent listing shows the 


command correctly. The command 
‘LET’ is assumed if no command is 
given. 

Other features are less accep- 
table. Only one statement is normal- 
ly allowed ina line, though DIM and 
LET can be followed by several 
dimensioning or assignment 
statements separated by commas. 
There are special tricks needed to 
obtain full string comparison 
facilities. On the other hand 
facilities like TRACE and SPEED 
allow for easy debugging of BASIC, 


| by allowing programs to be run at 


slow speed with a listing of the 
numbers of the lines executed. 

The range of commands and 
functions is much larger than in 
some recent versions of BASIC, and 
this means that it may take longer to 
become familiar with the 
possibilities. For example, a special 
stack is used for loop return links, 
and jumping out of a FOR loop can 
soon fill this stack, but there is no 
need for this rather doubtful prac- 
tice when the other loop functions 
WHILE...WEND and REPEAT... 
UNTIL are available. The need here 
is a fully adequate set of documenta- 
tion which guides the user through 





the unfamiliar paths involved. Be 
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SOUND AND GRAPHICS — 


A small internal loudspeaker is pro- 
vided, in association with a D/A 
converter that also comes into use 
with SAVE and LOAD, when it 
generates sine waves from a table in 
ROM. The D/A can be driven in two 
ways for sound generation. First, 
there isa BEEP command specitying 
‘wavelength’, number of cycles, and 
loudness, the last varying from very 
quiet to inaudible. Secondly, the 
SOUND command allows bytes to be 
read trom an area of memory at a 
specified vate, so that a complete 
waveform can be specified. 

The sound system is rather 
weak, and though the signal can be 
brought out at the cassette port by a 
little trickery that is not an advertis- 
ed feature. 

In addition to definable 
graphics, the Lynx provides DOT, 
MOVE and DRAW facilities, either 
on an absolute or relative position 
basis. In combination with the lavish 
screen facilities, this opens up many 
possibilities, providing that speed is 
not essential. 


SHORTAGES 


The four examples of the Lynx which 
have been examined, two supplied 
as review models and two in private 
hands, do not meet the published 
specification in full. The printer 
driver needed to implement LLIST, 
LPRINT, and LINK does not exist. A 
rather glaring bug in ‘multiply’ has 
now been cleared, but ARCSIN and 


BENCHMARK 


"BM1 
0.94 


"BM2 
33 


"BM3 


TIME 11.8 


Table 1. Benchmark test results for the Lynx. All benchmarks were timed by 


ARCCOS still give each other's 
values tor unity, and there are other 
more subtle bugs still to be remov- 
ed. 

The CP/M compatibility which 
is claimed has yet to be 
demonstrated, and there may be dit- 
ficulty in linking CP/M with the 
BASIC system, due to the limitations 
on inter-bank transfers. Some revi- 
sion to the keyboard coding would 
be necessary to meet CP/M standard 
requirements. 


The standard of guality control | 


needs to be improved. One machine 
was delivered with a short-circuited 
video lead, and another with ran- 
dom failures at least partly due to 
short circuits in wiring modifica- 
tions. There are so many such 
modifications that one cynic insists 
on calling the machine The Links, 
but some changes are inevitable in 
the early stages. 

The problem is compounded by 


| the fact that the available ROM 


“BM4 “BM5 
8.3 





space is very nearly full, and more 
space must be found before the 
missing items can be written in. 

It must therefore be suggested 
that the Lynx is not yet completely 
market-ready. For many purposes, 
it will do a useful job, but it will not 
do all that is claimed for it. It could 
be seen as a flawed jewel, forit hasa 
number of virtues, but even the 
curate’s egg was ‘good in places’. If 
the less satisfactory aspects can be 
put to rights, it could prove to be a 


very popular machine. That, | 
however, could entail some 
sacrifices. 


*‘BM6 BM7 BM& Average 


9.4 15.7 21.6 86.3 19.7 


use of beep. In cases marked *, 10,000 iterations were used to minimise 
human response delay, and the results divided by 10, 
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ALPHA and GRAPHIC return the 
current pointers to the normal and 
graphic character pattern areas, 
which can be changed by poking in- 
to RAM. 


| BNAND, BNOR and BNXOR operate | 
jin 16-bit binary. | 






'CALL accesses a machine code 
‘subroutine. One form is CALL] 
LCTN xxxx, where xxxx specifies | 
the number of a line using the | 


CODE command. 
CCHAR sets up two ASCII codes | 


| determining the alternating cursor | 
| characters. 










CFR determines the cursor flash 
rate. 


| CODE indicates that the rest of the 
|line contains machine code in ex- 
plicit hexadecimal form. 





DEG is a multiplier converting from 
radians to degrees. 


DIV is divide with integer result. 


ERROR generates a specified error 
code. 


EXT ‘allows for extensions of 
BASIC’, but is not yet implemented. 


FACT calculates factorials. 





















FALSE returns zero. 


FRAC returns the fractional part of 
the argument. 


GETN and GET$ return the ASCII 
code and character, respectively, ot 
a key depressed, waiting if no key is 
active. The companion functions 
KEYN and KEY5 are the same, ex- 
cept that they do not wait for a key to 
be pressed. 


INK and PAPER as commands set 
colours. As functions, they deter- 
mine what the colours are. This | 
allows contrasting pairs to be set 
automatically. 





LINK couples display and printer 
outputs. (Not implemented) 


MEM checks free RAM space, 
HIMEM checks top of memory. 
HL reads the contents of the pro- 


cessor HL register at the return from 
a CALL. 








MOD gives the remainder of an in- 
teger division, e.g. 15 MOD 4 
returns 3. 


MON calls the Monitor. 


MOVE sets a start point for graphics 
| DRAW. 


RESERVE brings the effective top of 
memory down to a given location. | 
TAPE sets tape baud rate (600-2100) 
USERO — USER4 access link points 
in RAM. 

| WINDOW sets active screen area. 












Some unusual commands and 
functions In the Lynx BASIC. 
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CONCLUSION 


For all its faults, the Lynx has in- 
spired a certain amount of affection. 
Davis Jansons (not David, as one 
review called him) has shown 
tremendous ingenuity in the way he 
has tried to come to terms with dif- 
ficult reguirements, his program 


having some pleasant twists, but the 
problems facing him were very dif- 
ticult indeed. Thanks are due to him 
| and to his wife, Sue, for much 
enlightening information that has 


helped to show the why and 
wherefore of the machine. Hopeful- 


ly, Sue will forgive the criticism of | 


the manual, which she wrote under 


conditions of extreme pressure. 

The Lynx is already behind 
schedule, but a little more delay us- 
ed to polish the edges would be bet- 
ter than trying to sell it as it stands. 
Perhaps before long there will be a 
chance to review an updated model 
without the need for any reserva- 
tions at all. 
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|Newnes Book of 
|_Personal Com 
Edited by Philip Chapman 


* Written by a team of well known 


puting 





* A non-technical introduction for 


* Well illustrated 


Whether you are interested in personal computing for education, business or hobby—or whether 
you simply want to know what all the fuss is about!— Newnes Book of Personal Computing will 
lead you gently through the micro minefield. The book has been specially written for those with no 


previous technical knowledge and aims to introduce you to the fascinating world of personal 


computing in a readable and friendly way. 
Personal computer hardware, programming, 
applications and future possibilities are all 
covered by our experienced team of writers, 
each of whom deals with one aspect of 
persona! computing. 


Order from your local bookseller 
A catalogue giving details of all our computer titles is 
available from the Publisher 


=, 37 Newnes Technical Books—an imprint of 
N Butterworth & Co(Publishers) Ltd 
ot Borough Green, Sevenoaks, Kent TN15 8PH 
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COMPUTING TODAY BOOK SERVICE 


“Learning to Use” 
anew series fo 


first time 
users. 


“Learning to Use” is a new series 
of books which introduces 
newcomers to the most widely 
used micros in the marketplace. 

















The books assume absolutely 
no knowledge about computers 
and the reader is shown even the 
most fundamental operations 
such as “switching on” and 
“loading a program”. The books 
lead the reader through simple 
programming and then on to 
graphics, with several programs 
which show how to achieve 
pictures and even animation! 


The user-friendly approach is 
consistent throughout the text — 
not only are program listings 
clearly shown, but in many cases, 
a photograph is included to show 
what the program looks like when 
actually loaded and run! 


All books in the series are £5.95 
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Feature: New adventure games GETTING ADVENTUROUS 


Richard Marks 





in the series, economy of memory 
is used to great effect, cramming 
as much story as possible into the 
memory available. The first wastes 
. . . is saved in others by putting it on a 
Solving the mysteries in games can be a TUN DUT | cecnrats cheul. As & dick mises ol 
frustrating business, but maybe we can help. salemanship, the blurb for the 
entire series is sent with each one 
JOINING THE CIRCUS 
A good place to start is by looking 
at Circus, in the middle of the 
range. The instruction sheet tells 
scene is set for you to arrive ina 
deserted Circus, and the program 
implies that it is a dark and starless 
night, with a chill wind whistling 
you find that it is dark inside the 
Big Top anyway, and you won't get 
far unless you find something to 
light your path. This little problem 
only two solutions. One is to find a 
lamp, torch, candle or flashlight to 
illuminate your way. Alternatively 
you can search ‘in the dark’, by 
worth remembering that the 
batteries may only last a limited 
time, and before you switch it on it 
would be worth saving the game. 
You have to get about half way 
through this story before you really 
know what you are doing. The best 
initial plan is always to make a 
looking at your map, anditisa 
great help if you spend a bit of 
time getting it right. The biggest 
mistake is to make your map too 


more than mere Jingoistic interest, 
a huge chunk of memory giving 
you order, whetting your appetite 
you that your car has broken down 
through the rigging. 

turns up in some form or other in 
bumping into things. 

It's also worth switching it off when 
map of the easily explored terrain. 
small. A large sheet of paper is an 


cia tich i ee 
as it means the stories, phrases and 
language are all fully 
comprehensive. 

(my a TT Ni ee With the exception of the first 
you the ‘story so far’: this memory 
for the others. 
in the middle of nowhere. The 

On arrival at the circus ring, 
lots of Adventures, and there are 
On the subject of torches, it’s 
you no longer need it! 
you will spend a fair bit of time 
absolute essential. 





n this article, I want to bring to The Mysterious Adventure series, Maps should also include as 
| Fes attention the Mysterious published by AJ Harding, looked ruch detail as possible. When you 
Adventures, written by Brian at first sight like a straight rip-off get to an unopenable door, it is 
Howarth. | also want to use one of of Scott Adams’ work. The screen always helpful if you make a note 
these as an illustration of how to format is the same, the general of what you've used to try and 
set about solving Adventures in presentation is similar, and it open it, and what is successful. 
general. Even if you never play would be fair to admit they have a The easiest thing to open a door 
these particular games | hope to lot in common. It is inevitable that with is a key, but you can't always 
sive some hints, tips and they would be compared to others, find one straight away. Actually, 
suggestions that will be of use in and really they stand the there might not even be one, and 
rany other situations. comparison quite well. The first you might need to smash it open 
Playing a new adventure by a difference is that Mysterious with a sledgehammer! If you 
new author is always a challenge. Adventures are British. This is of despair of finding a key, try simply > 
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Feature: New adventure games 


Photograph courtesy of Warner Bros. Inc. 








typing GET KEY. The response will 
- either be “It's not here” or What 
is that?”, and this latter is your cue 
to start battering the door with 
bricks or chanting incantations at 
it. You will manage it eventually. 

Circus is written in such a way 
that there are a great number of 
little problems each with a 
solution. Some of the solutions are 
not apparent until the end otf the 
game, but some are found much 
sooner. Quite early on in the 
game, you can see a cannon, and 
after a few violent deaths it 
becomes easy for you to use the 
cannon to fly through space. So far 
so good, but why should you ever 
want to do this when you have a 
perfectly good pair of legs? There 
is a perfectly good reason, but it 
isn’t until much later on in the 
game that you realise the 
advantage of flying. 

It is possible to save the game 
on cassette. It is simply not 
possible to save a garne too often. 
Whenever you try something new, 
it is worth doing a SAVE. You will 
then quickly be able to get back to 
the point you were at, with all the 
objects you have unearthed and all 
your achievements to date 
immortalised on tape. 

In order to get anywhere in 
life, it is necessary to be correctly 
dressed, and adventures mirror 
this. In Circus, you will discover a 
pair of slippers, and you can wear 
them, which should make it easier 
to keep your balance when 
treading a delicate path. 

When you play an adventure, 
you are not usually alone in the 
world you inhabit. There is 


someone else in the deserted 
circus. When you meet another 
person, there are two things that 
can happen. He may attack you, 
robbing you of a vital possession or 
even taking your life. He may also 
give you something, a helptul 
object or piece of information. It 
might be necessary to kill hirn first. 
In Circus, a clown appears and 
gives you a note, Reading this note 
is useful, but the clown follows you 
when you come out of the closet. 
He could probably do something 
else, or help you to do something 
you are too ignorant or feeble to 
manage unaided. If a character 
follows you about, it is a propitious 
idea to try again to solve all your 
outstanding problems. Chances are 
that he may be able to lend a 
hand. 

Regrettably, violence is also a 
part of the world. This is used 
against both people and inanimate 
objects. If a door or cupboard 
doesn't open, kicking, bashing or 
hitting with a hammer all offer you 
a chance to release your tension, 
and may even help. 


THE PLOT THICKENS 


The Mysterious Adventures are 
well-constructed tales, with all the 
necessary features and obeying the 
rules of logic. They can be warmly 
recommended to experienced 
players and novices alike. In the 
tirst of the series, The Golden 
Baton, you are sent on a mission to 
recapture this valued relic. You 
will find various other objects if 
you examine the casually placed 
forests and piles of ostensibly 


useless junk. If you find something 
when you search a place, don't 
assume there is nothing else there 
— keep looking until you find no 
more, The second Adventure 
continues your tale. 

‘Feasibility Experiment’ is set 
in more than just one scenario. 
Parts are set millions of years in 
the future. Other sections are set 
more recently, and if you aren't 
careful in some you will be thrown 
to the lions. Incidentally, there are 
plans for another 10 in the series, 
some by different authors. 

The author of the Mysterious 
Adventures, is himself a keen 
player of adventures, deriving both 
enjoyment and inspiration from 
other people’s work. The games 
are published by AJ Harding, who 
strive to promote a ‘family industry 
atmosphere in all their activities, 
and claim almost paternalistic 
pride when talking about these 
programs. The cornpany seem 
particularly pleased that they are 
selling well across the Atlantic, 
and they are actively pushing sales 
there. 

In some of the Mysterious 
Adventures there are srnal! mazes. 
For the inexperienced, mazes are a 
source of confusion, defeat and 
many wasted hours! You can 
generally get into the maze easily 
enough. Go North and the maze 
extends. Continue to go in the 
same direction, and you are still in 
the maze! In desperation, you take 
another half dozen paces forward, 
and you still don't seern to have got 
anywhere. At this point, try 
dropping an article you are 
carrying (NOT your torch!!!). Go 
North, and it is still there! By 
leaving a trail of objects behind 
you, it is relatively easy to find 
your way about. It should be 
possible to make a complete plan 
of the maze, which will ultimately 
be quite revealing. 


GIVE US A CLUE 


Adventure writers have developed 
ways of giving you clues and hints. 
Sometimes these are subtle, but 
frorn time to time they get lazy, 

nd they just write something on a 
signpost or gorgon parchment. If 
you READ the signpost, it will 
deliver its message. It may be that 
you can't read it without suitably 
modifying your lighting or 
eyesight. 

The clue may be a Magic 
Word, and if you can’t think what 
a ZRYKA is, it could be magic. 
Magic words usually exert their 
effect when spoken aloud, 
sometimes only in certain 
situations. 

Hint sheets are printed to go 
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with the programs but are sold 
separately. The psychology of this 
is interesting: some people adopt 
almost a defeatist attitude right 
frorn the start, and order a hint 
sheet when they buy the programs. 
Others buy them a week or two 
later. Hardings believe strongly in 
customer support, and claim that 
they will give anyone hints, over 
the telephone, if players get stuck 
whilst trying their programs. | feel 
that this is a brave move on their 
part, but it is nice to know that 
help is available ‘on line’. The staft 
must find it amazingly frustrating 
when the same customer phones 
again and again, each time only a 
small step torward in what is to be 
a long trail. 

Mysterious Adventures are 
currently available for the TRS-80, 
Genie and BBC Micros, rewritten 
tor this by the original author. 
There are future plans to transpose 
them to the Apple II and Atari 400 
and 800. Mr Harding says it would 
be too difficult to rewrite them for 
any Sinclair computers, but I note 
that Digital Fantasia, Mr. 
Howarth's company based in 
Blackpool, advertise that versions 
are being prepared for the ZX 
Spectrum and ZX8]. It seerns a 
great shame that Sinclair users 
have so tar been denied access to 


GETTING ADVENTUROUS 





Photograph courtesy of RKO Radio Pictures Ltd. 


most ot the major adventure series, 
and you can get further details 
trorn Digital Fantasia. 

There were times when | got 
really stuck in Feasibility 
Experiment, and to vent ny spleen 
I typed in ‘**** OFF’. In a flash, 
the reply came back ‘There's no 
need to use language like that.’ | 
spent a childishly happy tive 
minutes discovering exactly which 
four-letter words the author 
expected me to use! 

When all else fails, it becornes 
necessary to take desperate 
measures to cheat! This is, I should 
say, a ploy which is really rather 
naughty, a bit like looking at the 
end of a book or peeping when 
playing Blind Mans Bluff. 
However, if your lack of progress 


Feve) denna: 
TRAINING 


FULL TIME COLLEGE COURSE 


SUITABLE FOR APPLICANTS WHO WISH TO 
ENTER COMPUTER SERVICE OR RELATED 
INDUSTRIES — HIGH PERCENTAGE OF 


8" DISKETTES 


PRACTICAL COURSE WORK 


15 MONTHS 


TEC Certificate in Computing Technology 


6 MONTHS 


| TEC Higher Certificate of Computing Technology 


Subjects: 
Microcomputer 


gramming. 


shortened courses can be arranged for applicants 
with previous knowledge 


Courses commence April, September & January. 


Prospectus from: 


LONDON ELECTRONICS COLLEGE (pept C5/6) 
20 Penywern Road, 
Earls Court, London SW5 9SU. 
Tel: 01-373 8721 
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Foundation Electronics, 
Techniques, Microelectronics, Microprocessors. 
Based Systems, 
| Robotics, Machine Code & High Level Pro- | 


91," DISKETTES 


gets you into a mild psychosis, you 
an cheat by PEEKing into your 
computer memory. [he way you do 
this varies from machine to 
machine, but a crude way is to 
Pe somet thing on the lines of FOR 
1 TO 32000:PRINT CHRS 
(PEEK (I) NEXT (details vary frorn 
machine to machine). Along with 
screentulls of garbage, you will see 
the entire vocabulary of the 
program: this may give you a clue! 
I've noticed that recently, many 
programs have been w ritten so that 
this technique is unusab le, and 
quite honestly I think that’s right 


and proper. f you don t | Ke t e 
suspense involved in playing 
adventures you should try 

peeeiit pa less mentally taxing like 
slumping in front of the TV! 


Wabash  ODatalife Nashua 


single Side/ Single Density 
single Side/ Double Density 
Double Side/Single Density 
Double Side/Double Density 


single Side/ Single Density 


single Side/Double Density 


Double Side/ Double Density 


Digital 


Industrial 


All prices per box of 10 disks, exc 


and carriage (£1 per box). Pric 
going to press. Cash with Order/ Trade accounts 
Only. Please contact us for Quantity Discounts 


single Side/ Quad Density 
Double Side/ Quad Density 


usive of VAT (15%) 
es correct at time of 


(5 CVE eke S | 


We stock the full range of Wabash, Verbatim and 


Nashua diskettes, Ribbons for most printers and 


otner products 


CONWAY COMPUTER 
SERVICES LTD:: 


| 39 Conway Road, London N153BB. 01-8001796 


ior Mini, Micro and W.P. systems. 
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Advance Party Bookings 
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FAXo|0|) (oyu ara 00) Children: £1.00 

(plus one free ticket per 20 sold for the 
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software: Modifications for Froglet 


Henry Budgett 


UPDATING 
FROGLET 








Our Arcade Action game for the BBC Micro fell 
into the MOS trap so, to redress the balance, 


here are the updates. 





“© HGESGsE EE SB 
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our response to our Froaglet 
game has been so over- 
helming that we have 
dec ded to sort all ine pre gee 
out once and for all. 
listir 9, which works priectly on 
3 ‘hines mas ed with the MOS 
version 0.1, two minor errors were 
made. The firsh of these is a 
sing br at the end of line 
Q, the machine. usuall y man ae 
t this iault to you with 
‘Missing bracket error meneaas: 
The second r 


last line of the é pr nee should be 
numbered 2500( d not 24060. 
The eagle-eyed ¢ among | you may 
have also no iced hat the number 
at the top mee t Fig. | should have 
been & 80C )}and not &800 as 


Print ted. 


The major problems with the 
program start to arise when you 


| the original 


take is that the very 





have an MOS other than 0. ! fitted 
to your machine or when you have 
discs. Fortunat ely all | these 
problems are qu 
raking the following alterati ons. i 
you are ip quite sure as to which 
MOS is fitted to your BBC Micra 
the following cornmand will reveal 
all: 


*FKO 


The tollowing tive lines need to be 
al mended: 








e easily solved by 





UPDATING FROGLET 


amendments will as far as we can 
establish, ensure that your Froglet 
prograrn will load from tape and 
run quite happily on any current 
BBC machine there is still the 
perennial problern of what to do if 
you have discs fitted. The simple 
but bering way to solve the 
problern is to put the systern back 
o tape operation by typing *TAPE 
and then paging out the offending 
area of RAM by typing 
PAGE=&E00. Now, while this 
gives you Froglet it certainly 
doesn't give you Froglet on disc! 
But, owing to the sterling 
forts of lan Trackman, we can 
ow offer a solution to even this 
rroblerm. What the extra 
modification does, in effect, is to 
establish for itself exactly where 
there is free mernory in the system 
you have and then go and 
Bisa ate it for the display tiles 
— a sort of RAM-seeking program 
if you like. The changes are fairly 
extensive. So we have prepared a 
completely tidied and renumbered 
version of the Froglet program 


© 
rl 
= 
ia 


which incor poraies all these 
thanges. If you want a copy of that 
listing send an SAE at least 912” 


by 61" rogetie: r with ws (to cover 
photocopying costs) to us and we'll 
let you Nave one post haste. 


THE TAPE SOLUTION 


For those of you who simply can't 
face typing in all that code there is 
an easy way cut, buy the tape! 
ASP Software will, ior a mere 
£5.99 save you h ours of keyboard 
bashing and provide the whole 
thing on a cassette. Needless to 

y, ad ape version will run on 

iy of the current BBC variants 
ad one can even tran ster it onto 

> by the usual method. “What 
od?” comes the instant reply! 
Simple, type *TAPE, LOAD the 


first program into the computer but 
do not RUN it. Type *DISC and 


then SAVE “FROG”. The change 
of narne is important as the BBC's 
FDS recognises "FROGLET” and 
'Froglet™ as s bein ia the same thing 
with sornewhat disconcerting 
results. Now Y Ore *TAPE again, 
LOAD the con nd program into the 
machine ‘bu lon't RUN it. Type 


13049 YDU 5.18: 15: MOVE MIEKE4, wuKed+2 v2 '¥VDU 224.4 
16626 VYDU 5,.18;13:MOVE x2%64. y2¥64+252:YDU 225,4 


17@1@ READ Bart 


17036 Frean=4e¢(ASCCMID$( Bar$, Jv+1>9-48): 
Lenaz=38CASC(MIDS<( Bars, JZ+2>)-48) 
17660 IF RIGHT$#$(Bar$. 1.="4" RESTORE 24006 


NOW FOR THE CLEVER 
BIT 


Whilst the above alterations and 





*DISC again and SAVE ‘Froglet 

You now have both programs 

safely on your disc and to play the 
me ay type CHAIN "FROG" 


Gd 
and the prograrn will do the rest. 
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BACKNUMBERS 





NOVEMBER 1981 


Adler's Alphatronic examined, Teletext 
explained, Speech synthesis board 
reviewed, Beginners’ guide to BASIC. 


DECEMBER 1981 

DIY DOS for NASCOM, Is Viewdata taking 
IT's place in society, Digital ‘scope 
simulator for the classroom, Making music 
with a Genie or TRS-80, The Sorcerer 


reviewed, Computers in schools. 


Financ) 


Wrot “4¢e wer fhe BRC 4 Corre Preogemrnt 
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FEBRUARY 1982 

The Computer Programme investigated, 
Graphics for Apple, Sorcerer and Tandy, 
User programmable characters for ATOM. 


MARCH 1982. 

User report on the BBC Micro, DIY 
computerised security system, Terminology 
translated, Classroom computers reviewed. 


APRIL 1982 

The Valley program, T]-99/4A and Tandy 
Color Computer reviewed, Report on 
Centronics 737/739 printers, Basic hardware 
series. 


for ade; 
FOG arm 





MAY 1982 

Reflections graphics series, Microsoft 
SoftCard reviewed, Personal computers 
against mainframes, After the Computer 
Programme. 


JUNE 1982 


Two-pass assembler program, Osborne 1 
reviewed, Program protection ideas, 
FORTH simulator in BASIC. 


JULY 1982 

Advanced BBC programming, Sharp 
PC-1500 reviewed, Tandy’s BASIC 
displayed, NASCOM toolkit utility package. 


AUGUST 1982 

Elegant programming techniques, Sinclair's 
Spectrum analysed, Data storage 
techniques, 3-D Apple graphics. 


SEPTEMBER 1982 

Grundy NewBrain reviewed, Special Report 
on Midwich Microcontroller, Program 
development explained, Ultra cheap lower 
case for Tandys, Multiple choice test 
program. 


OCTOBER 1982 

DIY Spreadsheet program, Sharp MZ-80A 
reviewed, Simulating large systems on a 
micro, Increase your programming speed. 


DECEMBER 1982 

Animated graphics on the BBC Micro, ACT 
Sirius reviewed, Ultra cheap printer project, 
SOUND command explained. 


JANUARY 1983 

Programming in Pascal, Giant characters on 
a VIC-20, Plantetary motion on a BBC 
Micro, Apple III reviewed, PEEK and POKE 
explained. 


FEBRUARY 1983 


How to choose the right language, BASIC 
FIND utility, Fujitsu FM8 reviewed, BBC 


Computer Programme previewed. 





If you've lost, lent or had stolen 
one of those precious back copies 
of Computing Today then now is 
your chance to fill the gap in your 
collection. The list of issues given 
here represents the few remaining 
ope that we have available to 
help complete your library of all 
that's good in features, programs 
and reviews. 

If you want one of these issues, 
it's going to cost you £1.25 
fischuding postage and packing) 


but we think that’s a small price to 
pay for the satisfaction you'll get. 
Ordering could hardly be ands 
simpler — just fill in the form, cut 
it out (or send a photocopy) 
together with your money to: 


COMPUTING TODAY 
Backnumbers, 

513 London Road, 
Thornton Heath, 
Surrey CR4 6AR. 


I enclose a cheque/PO for £ 


If you wait until] next month to do 


4 
~ 
. “ ~ 7. ho | —- - = PS ea 
it, the chances are tnat we ll have 
run out of the very issue you 


i 
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Reader Service 





_ {Payable to ASP Ltd) 


I wish to pay by credit card 
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Feature: A data management program 


INDEXER 





Owen Bishop 








INDEXE 





Compiling an index for a book can indeed be 
a tedious task. The data management program 
described here can make things a lot easier 
and can even be applied to other similar 


problems. 





data management program 
accepts separate entries or 
brecords and stores them 

under key words, listed in 
alphabetical order. A small 
business, tor example, might want 
to list its customers in alphabetical 
order, with various items of data 
relating to each customer, such as 
address, telephone number, and 
account number. At home you 
could use the system as an 
address-book of friends and 
relatives. The data could include 
not only their addresses and 
telephone numbers but also such 
essential facts as whether or not 
they sent you a card last 
Christmas: 


MANUAL PROBLEMS 


The program was written for the 
esoteric purpose of indexing a 
book. Normally the author reads 
through the book from beginning 
to end, noting all topics that 
should be included in the index 
and the pages on which they are 
mentioned. There are two ways of 
doing this with paper-and-pencil. 
One of these involves very large 
sheets of paper which soon become 
covered with incomprehensible 
scribblings which inevitably are 
only partially in alphabetical 
order. The other method results in 
the floor being covered with 
innumerable small pieces of paper 
in some semblance of order, but 
certain to be disarranged by the 
slightest breath of air. Following 
either of these methods there is the 
tedious task of typing a fair copy, 
trying hard not to omit any item or 
get the page numbers wreng, only 
to tind at the end that there are 
still at least two entries not in the 
proper order. This program avoids 
all the hassle and (provided you 
have a printer) produces a 
pertectly neat and ordered index. 


PROGRAMMING THE 
SOLUTION 


Once the program was written it 


became apparent that it has far 
more uses than its intended one. 
The reader can probably add 
several examples to the few quoted 
above. The program runs on a 
Level I] TRS-80 with 16K. With a 
smaller memory the number of 
entries that can be stored is rather 
limited. The program provides for 
200 entries, each of about 30 
characters. With fewer entries you 
can have many more characters in 
each. 

On running the program the 
user is first asked if data is to be 
loaded trom tape. This allo 


lt ae ae a a r += Ste pn ry + = % 1h os Was | 
recoras tr be SIOTEO Of) tebe ana 


WS 


= 
> or a amb te FeTorri? 


a Be be eB = Ld 


> them 


a 


in line 60, and in all similar 
instances, the user may type either 
an upper-case or lower-case 
response, 

It the recorder is to be used, 
and it is ready, the data is loaded 
trom tape. This takes a fair amount 
of tape if the list is lengthy. You 
may need a tape rather longer than 
the usual C-10 cassette. 

Next, the word ‘Entry?’ appears 
on the screen. In response to this, 
type in the key word (or words, but 
do not use commas or colons), 
under which the entry is to be 
indexed, 

Should you accidentally ‘shift’ 
the initial letter of a key word, this 
will be registered as a lower-case 
letter. Any person used to a 
typewriter is likely to do this 
unintentionally, causing a tailure 
of the sorting procedure. For this 
reason, an initial letter which is 
‘shifted’ is automatically restored 
to its ‘unshifted’ equivalent in line 
160, and also at line 660. Entries 
must begin with a letter, though 
numerals and other signs (except 
commas and colons) may be used 
later in the entry 

Finally, the user is asked to 
type in the reference. If you are 
preparing a book index, this is 
where the page numbers go. You 
can use various formats: page 
numbers, page X - Y, page X FF, 


or a cross reference to other 
entries, Once again, do not use 
commas or colons. The program 
inserts commas automatically. For 
other applications the reterence 
would be the address, telephone 
number, catalogue number, etc. 

As an alternative to entering a 
key word, you can enter a 
command, as follows: 


* — causes the list of key words 
and their references to be 
displayed on the monitor. They are 
displayed 10 at a time. Press any 
key to view the next 10. 

*% — causes the list to be 
printed on the line printer. 

| — causes the list to be savea 
on tape. 


Using the single command symbols 
given above results in a complete 
display, recording or print-out, 
trom A to Z. In the case of # and 
%, the symbol! may be followed by 
a single capital letter. If this is 
included in the command, only the 
entries appearing under that letter 
of the alphabet are displayed or 
printed, 


lf you are using a printer and 


7 1 s 
4 4 rae i ee | a eh ote, oo — q - 
a OD us SHLTTES l[eIrers, (he 1nagex 
ripe 7 ere Tee rat. eo oa it | 
Or JiStitige 18 Drintecd OUT IM: Capitals. 
: 


lt you want to make use of lower- 
case on printing out, hold the Shift 
key down while typing entries. The 
use of shifted letters does not affect 
the routines used for putting the 
entries in alphabetical order, once 
the initial letter has been found. 


DELETION 


One other command may be used 
at ‘Entry?’. This is the symbol @, 
which allows deletion of key words 
and their reterences. After typing 
this you will be asked to type in 
‘Matching letter(s)’ (line 650). If 
you type a single letter, you will be 
presented with all items listed 
under that letter. As each one is 
displayed you type D, to delete it, 
or any other key to retain it. This 
procedure may be shortened by 
typing in two or more matching 
letters. For example, if you type 
‘Ant’, all entries beginning with 
‘Ant. .‘ will be presented for 
deletion or retention. Matching 
letters should begin with a capital, 
but should you accidentally type a 
lower-case initial letter, it is 
converted to upper case in line 
660, This feature in the program is 
the result of the author's most 
frequent error in trying out the 
early version of the program! 


THE PROGRAM 


The flow charts explain the 


1 war 
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essential features. With the help of 
these, readers should find no 
difficulty in translating the 
program to other machines. It 
makes no use of fancy graphics, 
the most common cause of 
problems in translation. For 
determining alphabetical order it 
makes use of string comparisons 


START 


INITIALIZE 
MEMORY, 


VARIABLES, 
ARRAYS, fA 








FILL ARRAY E 
WITH ALPHABET, 
AND ARRAY P 
WITH U's 














ADD 222272" 


TO ARRAY E 









TAPE 
RECORDER “ 
READY? 






“LOADING 
DATA Moy" 


“A ITEMS, 
LOADED” 
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(line 210). The ‘greater than’ 
operator ( >) when used with string 
variables means ‘follows 
alphabetically’. If your version of 
BASIC does not allow this, it is 
possible to substitute an 
alphabetical sorting routine, using 
the ASC function. it will be seen 
that when searching through the 


entries, the program examines 
each in turn until it no longer finds 
one which the current entry follows 
(line 210). If the next item is the 
same as the current entry (E), it 
simply adds the new reterence to 
the existing reference, separated 
by a comma (line 220). lf the next 
item is not the same as E, then E is 


& 360/570/590/640 


. ¢"c} sxc 


130 E 
140 
vES 
| 
150 
A 







160 







E BEGINS 
WITH LOWER 
CASE? 


| SEARCH ARRAY 
ETO FIND 
KEY LETTER 
SAME AS (NET LAL 
LETTER OF 
ENTRY E 


COMPARE EACH 
ITEM UNDER 
FOUND CAPITAL 
WITH ENTRY E 


TE 

PRECEDES E} 

ALPHABETICALLY" 
> : 


NO 


220 iTEM 


IDENTICAL 
WITH EF 






220 


INCREMENT 
bi 


230 






DM RE ME WT 
POINTER FOR 
THIS KEY LETTER 


CONVERT INITIAL 
LETTER OF E 

















ACD REFERENCE 
PT 


TO CAPITAL 
LETTER 






CORRESPONDING 


LOCATION IN 
AA AA F 


SHIFT ALL 
SUBSEQUENT 
ENTRIES AND 
REFERENCES 

DOWN ONE 

LOCATION 





INSERT E AND 
PIN VACATED 
LOCATIONS 






Fig. 4. Flowchart of the Entry and 
Reference routines. 
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ina 


a new entry. The following items 
are shitted down to make room for 
the new entry and its reference. 
With a large number of items it 
could take a long time to search 
through the whole list. The 
program avoids this by going 
almost directly to the letter of the 
alphabet under which the entry is 


aS) 


280 
WHOLE FES 
INDEX? 





=210 
SCAN ARRAY 


TO MATCH 
KEY 


SET NF AND 

NL TO FIRST 
AND LAST ITEM 
OF KEY SECTION 


230 


VES 


AO 


40 S80 —550 


















TAPE 
RECORDER 
READY? 


'? : 
RECORD 





VES 








NO NO 
eee 350-360 Tas Ww 
LINE 
fd / 
ee a PRINTER 
: READY? 





370—4 10 


PRINT KEYS] 
ENTRIES 







APD 
REFERENCES 





PRINT 
“MN ENTAIES 
INDEXED" 


Fig. 2. Flowchart of the routines for 


printing, displaying or saving the index. 


SET NF AND 
ML TO FIRST 
AND LAST ITEM 
OF WHOLE INDEX 





to be found or entered. When 
array E is initialized, the letters of 
the alphabet are registered there 
in order (line 30). These key letters 
are later to be displayed or printed 
out as headings for each section of 
the index or list. Each of these has 
a corresponding location in the 
reference array (P) which is not to 

















DISPLAY UP TO 
WENTRIES \ 
AND REFERENCES) 







: ALL 
DISPLAYED? 








| WES 


550 


“A ENTRIES 
INDEXED" 


560-670 









Sa V ING 
DATA 
Pe 


¥ES 






610 


6) 







“AM ENTRIES 
SAVED" 









670 


be printed out. It is here that we 
hide away a pointer which 
indicates how many items are listed 
under each key letter. If you 
displayed the whole of array P (as 
is done during loading and saving 
from tape), you would see the 


pointers we have hidden, It should 
look like: 


150 Ke 
650 
MATCHING 
LETTER(S) ED 


CONVERT INITIAL 


LETTER OF ED 
TO CAPITAL 
LETTER 





KEY BD TO 
DELETE ; 
OTHER KEY 
TO RETAIN 










SEARCH ARRAY E 
TO FIND KEY 
LETTER SAME AS 
INITIAL LETTER 











FIND & DISPLAY 

ENTRIES WHICH 
MATCH WHOLE 
OF ED 











SHIFT ALL 
SUBSEQUENT 
ENTRIES AND 

REFERENCES UP 
ONE LOCATION 


DECREMENT 
i | 


DECREMENT 
POINTER FOR 
THIS KEY 
LETTER 





re 






YES DELETIONIS) 


COMPLETED 


Fig. 3. Flowchart of the routine for 
deleting entries. 
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A 2 
Ant 45 
Antarctic 3-/ 
B ] 
il 5 
Cod 66 
Code 78, 89 
Code word 67 
Cryptography see Code 
Cryptomeria 111 

45 
_,,and so on. 


The figures following the words are 
page numbers, but the figures 
following the key letters are 
pointers. When the program first 
scans the list it uses only the initial 
letter of the entry. It first comes to 
A, and if the entry does not begin 
with A it evaluates the pointer. 
This has value 2, so the program 
jumps two steps, landing at B. 
There are no entries under B, so 
the pointer is 1, taking the 
program to C. Assuming the entry 
does not begin with C or D, the 
program then skips five steps to D, 
then 45 steps to E and so on, until 
it eventually finds the letter which 
is the same as the initial letter of 
the entry. From this point on it 
scans the list for the required 
number of steps, using the < 
operator as described above. 





CLEAR BEBUIDEFINY J-N:DEFSTR E,P 
DIM B(25d),P (250) tN=27 


FOR Jel TO 26:8 (J) SCHns (644)) se (J)="1 


B(27)="22222" 


CLS: {NPUT “Data on tape (y/n)"7EL 


[F Ey<>"¥" AND Eye>"y" THEN lad 


[HPUT “Tape recorder ceady (y/fn)";e. 


[IF EQ<>"¥" AND EQ<>"y" THEN 50 


PRINT “Loading data now": (NPUT¢-1,. 


P(J):NEXAT 

PRINT N-27; "Entries loaded". 
FOR J=1 TO 2500:NEXT 
CLS:INPUT "Entry";e& 


IF LEFT$(E,l)="#" OR LEFTS(E,1)="%" OR 


LEFTS(E,1)="1" THEN 280 
IF £="@" THEN 650 


IF ASC(LEPTS(E,1))>908 THEN B=CHRS (ASC{(LEFTS (E,1)) 


-32)+M1D$(E,2) 
[HPUYy “Reference”; P 
Ji 


IF LEFT$(E,1)<¢>E(0) THEN J=d+VAL(P(J)) Goro 198 


FOR KeJ+l fo J+Val(P(J)})-1 
IF E>E(K) THEN NEXYP K 


IF E=E(K) THEN P(K)=P(K}4+", "+P:G0TO 13g 


NeN+1sP (J) =STRS (VAL (P (J) ) +1) 


FOR L=N TO K+l SfeP-lit(l)se(lL—-l):P{L)=P(b-1}: 


NEXT L 
E(K)=E:P(K)=P 


[F N=250 PRINT “Index full - no more entries 690 


accepted” 
Gory L3d 


[F LEN(E)=1 THEN NFsliNLen:Goro 339 


EL=MID$(E,2) 
T= 


[IF EL<>E (J) THEN J=J+VAL(P(J)):GoroO 31d 749 


NP=J:NLeJ+VAL(P(J))-1 
[F LEFTS(E,1)="8" THEN 430 
IF LEFIS(E,1)="1" THEN 5S8o 


INPUT "Line pointer ready (y/n)";e 
IF BQ<>"¥" AND £Q<>"y" THEN GOTO 130 


FUR J=NF TO sL-1l 


IF LEN{E(J))=1 AND VAL(P(J))>1 THEA LerAins £5): ald 


GOTO 41u 


IF LEN(E(J))=1 AND VAL(P(J})=1 sen 
EP=E(J)+", "+P(J):LERINT TAB(S)EP 


NEAT J 
LPRINT CHRS (138) 


[fF LEN(E)=1 LPRINT N-27;"Entries indexed" 392 


Goro l3o 
FOR J=NF fO AL=1 
IF NN<10 THEW Sou 


PRIN! Tab (20)"Press any key to view next section of 396 


irttex” 
[Po cakerser" 
“Nie OiCLs 


fHeEN dag 


IF LeW(et(d))=1 aNd VAL(P(3))oL dden PRIN? Ed): P 


GOTO. 548 
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POINTING THE WAY 


The use of pointers means that the 
whole list can be scanned trom A 
to Zin a maximum of 26 steps. 
When the list is to be 
displayed or printed, the pointers 
are not shown, and the key letters 
are used as headings for each 
section. Letters under which there 
are no entries (eg letter B in the 
example above) are not included. 
The list given above would be 
displayed or printed out like this: 


A 


Ant 45 
Antarctic 3-7 

@ 
Cod 66 
Code 78,79 
Code word 67 
Cryptography see Code 
Cryptomeria lll 

D 
.,.and so on. 


Readers who are of a lethargic 
disposition may be interested but 
disappointed by the final entry in 
the index (line 40). This is needed 
so that there is a ‘word’ at the end 
of the list to follow alphabetically 
such words as ‘zymurgy and 
‘Zyxomma’ (a genus of Indian 





N= N+ 1 
WiNEAT 

NEXT J 

LF INKEYS=*" 


GOTO Lad 


INDEXER 


dragonflies). This allows the logic 
of the program to be maintained to 
the very end of the list. Even 
though it is never printed out, 
perhaps a word or sound such as 
‘ZZZ2Z is most appropriate at the 
end of such a boring and tedious 
task as the compiling of an index. 


Variable Function 


E array of 250 entries, also E the 
current entry 

ED one or more matching letters, in 
deletion routine 

EL key letter selected for display or 
pintout 

EP string made up from E and its 
corresponding P, tor display or 
printout 

EQ letter keyed in reply to a query 


(yin, etc) 


J,K,L loop counting variables 

L lenath of E 

N number of entries in the list, 
including the 26 alphabetical 
key letters 

NF array location of first entry to be 
displayed or printed 

NL array location of last entry to be 
displayed or printed 

NN number of entries displayed on 
monitor (max 10) 

P array of 250 references (data), 


also P the current reference 
Table 4. A list of variables (all are 


integers, except E and P, which are 
strings). 


[F Lew (E(3))21 aWdD VAL(P (3) )eL fish S40 


EPSE(J)4", “4P(J):PRINT 


I THEN PRINT? Pt 


THES S60 


INPUT "Tape recorder ready"; EY 
IF EQ<>"Y" AND EQco"y" THEN 130 
FOR J=1 TO N=1:(HPUT§=-1,2(3) ;P(J):PRINT E( J) p", "3 L=l 


Pj="":POR K=l 


TO LEN(P(L)) 


P=4ID$ (P(L) rRyl) 
IF P="," THEN P="[(SPC]" 


PJ=PJ+P 
NEAT EK 
P(L)=PJ 


L=L+1:1F L<nN THEN 533 


PReIAT#-1,N 


PRINT "Saving data now" 


FOR J=1 f£O N-1:PRINT E(J),P(7}):PRINT§-lL,e (J) ,et3): 


NEXT J 


GOTO 120 


PRINT N-27;"Entries saved" 


CLS:INPUT "Matching letter(s}";ED 


IF ASC(LEFTS(ED,1))>9@ THEN ED=CHRS (ASC(LEFY 
(ED, 1))-32) +mL05 (ED, 2) 
J=lL:PRINTIPRINT "Key D to confirm deletion 


item. Press any other Key to retain 
680 LF LEFTS(ED,1)<>E(7) THEN J=J+VaALl 


LE=LEN(ED):FOR KeJ+l TO J+VaAL (Pls) ) 


700 IF ED<>LEFIS(E(K),LE) THEN 7éd 
718 EP=E(K)+", "+P (K):PRINT EP; 
720 EQ=INKEYS:IF EQ="" THEN 728 


738 IF Eue>"D" AND EQ¢o"d" Tden PAINT *° 


GOTO 788 


= Retained": 


PRINT " - Deleted" 
750 FOR L=K TO WiE(L)SE(L+1 


:P(L)=P(L+1l)sneAr CL 


760 W=eN-1:P(J)=STRS (VAL (P(J))-L) 


770 GoTo 700 
78@ NEXT BK 


790 PRINT "Deletion(s) completed" 


a0 [FF INKEYS="" 
GOTO 1L3d 


fHEN Sie 


ale Listing 4. The indexing program, 
producing an upper case printout. 
391 EJ#lLEFPS(E(J),1) 


FOR K=2 TO LEN(E(J)) 


393 ABASC(MIDS(E(J),K,1)):1F A>64 AND AOD Tien 
EX=CHRS$ (A+32):G0TO 396 


395 EX=CHRS (A) 
EJ=EJ+Ex 
397 NEAT RK 


Listing 2. To produce a lower case 


rintout, insert these lines into the 
ndexing program. 
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Forth: A full implementation of this very fast running 
language. Ideal for writing fast moving arcade type 

games. Allows the full colour and sound facilities ofthe [1495 
Spectrum to be used. Future Microdrive enhance- | 
ments will be made available. 48K Spectrum only. Nay 

















Chess 1.4: 10 levels m/c. Graphic screen display. 16K 
ZX81 only. 


invaders: Very fast m/c action. Includes mystery ship 
and increasingly difficult screens. 16K ZX81 only. 


Mazeman: A fast action m/c game that repro- 

| duces the spirit of the original. The Spectrum | 

| version includes excellent graphics and sound. 
16K ZX81 and 16/48K Spectrum. | 


Adventure 1: Based on the original game by 
Crowther, this game was the start of the 
Adventure craze. Reviewed Sinclair User.lss.2. | 
Features save game routine as the game can 
literally take months to complete. 16K ZX81 and 
48K Spectrum. 


fies | ABERSOFT 
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METROPOLE HOTEL 
AT THE ’ 
NATIONAL iA, 
EXHIBITION CENTRE 





Birmingham 


VISIT THE COMPLETE SHOW FOR THE HOME USER AND SEE: 
A COMPLETE cross section of all hardware and software available to the home user. 
A FULL RANGE of home computers priced from £50 upwards. 
A COMPUTER ADVICE CENTRE run by independent experts for the answers to all your 
questions. 






WIN WIN WIN TWO COMPUTERS — one for you, one for a school of your choice 
— to be won at each show: FREE entry form with advance tickets 













SPONSORED JOINTLY BY 
ADULTS: £2.00 


UNDER Ss & OAPs: FREE A&B Computing 
25% DISCOUNT for parties of Computing Today Personal Software 
20 or more Personal Computing Today v4 
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LUMPUTAMART 





AT A GLANCE.. 


COMPUTING TODAY 
PRESENTS YOUR OWN 
“WHERE TO BUY IT’ GUIDE. 


-AT A GLANCE...AT A GLANCE.. 


LOOKING FOR 
MICROCOMPUTER HARDWARE 
OR SOFTWARE? LOOK NO 
FURTHER THAN 


.AT A GLANCE...AT A GLANCE.. 


-AT A GLANCE... 


CALL SHEILA ON 
01-437 1002 FOR YOUR 
BUSINESS TO BE 





AVON 


Colston Computer Centre 
The Colston Centre, 11 Colston Avenue, 
Bristol BS1 4UB. Tel: Bristol 276619 
OPEN: 6 days 9.30 am — 6 pm (Thurs 7 pm) 
ACT SIRIUS 1, VIC 20, TEXAS T199/4A. 
TABS accounting business systems. 



















THe ‘1! MICRO COMPUTER 

ve SYSTEM LTD 

10 Waring House, Redcliffe Hill, 
Bristol. Tel: (0272) 213427. 


Open: 6 days 9.30am-5.30pm (Sat 1pm) 
Retail and Wholesale (C.R.A. member) 


BEDFORDSHIRE 


Visit LUTON’S ONLY 
COMPUTER SHOP for 


BERKSHIRE. 


icroO 
ane) 


e Spe Sts All nr ode is 
6 THE BIRCHWOODS, TILEHURST, READING. 


3! TEL: 0734 25226 
BUCKINGHAMSHIRE 


MATRIX PRINTERS 
ORIC-1 micro stockists 


THE COMPUTER SHOP 


BOURNE END 
Tel: Bourne End 26535 "» @oppic 





Autnons 
Many oe 





SS 


COMPUTAMART! 


CHESHIRE 


etn Churchtield Rd., 
ota ers: Frodsham. 
3 Tel: (0928) 35110 


Open: 6 days 9-6 Ret 





Lomputer 
dunk Shop 
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Wate ( n 4590 


CLEVELAND 


BRIERS COMPUTER SERVICES 
Polytechnic Bookshop (at the Poly) 
1 King Edward Square, 
Middlesborough. 
ae 0642 242017. 


he Gene 


CORNWALL/DEVON 


A.B. & C, COMPUTERS (CT) 
The best in the West for mail order and 
personal service 
DRAGON, bib rakes one ‘rately ea Software & 





11 Brockstone Rd. st Austell. Tel: St Austell 64463 


PLYMOUTH’S fhascom 
DEALER 
S & R BREWSTER LIMITED 


86-88 Union St., Plymouth PL1 3HG. 
Tel: 0752 665011 Open: 6 days. 
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Contact (Office USE Only): ....0.ccccavscdocvecvesnceeencensss severe seer eereseueeseuseeee@ueveccereeennereds 
Post To: Computamart, Computing Today, 145 Charing Cross Rd., London WC2H OEE. 
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INCLUDED. 


WEST DEVON sees 
15 Station Road. Hc 
Tel: Yelverton 





Offa brid 


(0822) B5 3434 










DRAGON SALES & SERVICE 


Allrepairs carned out in ourown workshop 






DORSET 


Deverill hcl eee Services Ltd. 


@kePple comput 


Authorized Dealer 









BEARMINSTER LTD 


34-36 HIGH STREET, BARKINGSIDE. ILFORD. 
TEL: 01-550 2333 
THE ° ‘BOOKEEPER™ smal! Business 


GLOUCESTERSHIRE 
Ve 
RR 


loucester GL4 OLE. 

FTWARE S& 

SOEDW ERE Tel: Gloucester 502819. 
ZX8 #/ Spectrum 
appointment. Dealer enquiries we 


34 Bourton Rd., 


Mail order Callers ! 


HAMPSHIRE 


48 St Georges St. Winchester. 
Tel: 0962 68085. 

AND AT:— 

27 Bedford Place, Southamp- 
ton. Tel: 0703 38899. 


OPEN: & 
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23 Cumberland 
Place, S‘hampton 
Tel: (0703) 38740. (C.R.A. member) 


Open. Mon-Sat $ 30am-5.30om (Sat lpm) 
OSBORNE4 " : in stock 


HERTFORDSHIRE | 
COMPUTER PLUS 


47 Queens Road, Watford. 
Tel: 0923-33927. 
Open: 6 days, 9.30am-5.30pm (Sat 9am! 
Specialists in 
Commodore, Acorn, Sharp, Texas 

















SPECIAL OFFER IN MAY. 


NEW BRAIN » 













MEDWAY COMPUTERS 


141 NEW ROAD, CHATHAM. 
Tel: 0634 826080 

Open Mon-Sat 10 - 5: Closea Weds. 
Most computers and software stocked, 









“NORTH KENT | 


GRAVESEND HOME COMPUTERS LTD. 
39 The Terrace,Gravesend Tel:047450677 
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foe QoeCcrur Wragon — Jue 


COMPUTER CENTRE 
39-43 Standish Street, BURNLEY. 
Tati ila ay OPEN: 6 eps a week. 


I M®@ : 






LANCASHIRE 


51 QUEEN STREET, MORECAMBE. 
Tel: 411435. as open svrora Mt 


ry ee 





GT. MANCHESTER 


ee ee es ee SOI I 


> A& FSOFTWARE * 


xe SAREE 


830 HYDE ROAD, MANCHESTER. 
Tel: 061 223 6206 
Open: Mon-Fri 9.30-5.30, Sai 9.30-5.00 
Full ranae of software / hardware for most 


% - ee er | J rae aa ha 
micro computers. Crecit Cards accepted 
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29 Hanging Ditch, Manchester. 
Tel: 061 832 2269 
Open: Mon-Fri 9.30am-5.30om. 
Sat 10-5. Retail and Wholesale 


LINCOLNSHIRE 











SHARP CENTRE 
16 Melville Street, 
Lincoln. 

Tal: Lincoln 32379. 
1Open: 9am-5.30pm closed Wed. 


LON DON 


| EVTESHOP COMPUTERLANO | 


324 Euston Road, NW1. 
Tel: 01-387 0505. 
Open: Mon-Fri 9am-5.30pm. 
iC. R.A, member) 





ues 


















ON tae 218 + 220 - 226 Bishops- 
De rsonal gate, EC2M 4JS 


Clon Te iLeeps Tel (01) 377 1200 


Limited 


/ 





Open: Mon-Fri 9am-6pm 
Retail and Wholesale. 





SQUARE DEAL 


375 Footscray Road, New 
Eltham SES%. Tel: 01-859 1516. 





66 LIME STREET, LIVERPOOL Tel: 051 - 7 Me TARG | 
5 ak ON 5.3 
SOeCcialt Se a Our Oya r] \ 
or Dragon 


Fi en = BT 
iexas Bic i 


MIDDLESEX 


L.B. ELECTRONICS 
11 Hercies Ad, Hillingdon. 
Tal: ili 55399 idly ans. service) 
Oper 6 days, 9: 30am-Bbom, tlunch 1-2. 1S except Sat 
SUF pli HuIPMent, mer 


eeiabiehed Mai oroer Service 


ANGLIA COMPUTER CENTRE 
88 St Benedicts Street, 


Norwich. 
Tal: (0603) 29652 /26002. 
Open: 6 days Gam-5.30pm. 
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NORTHAMPTONSHIRE | 


NORTHAMPTON 
HOME COMPUTER CENTRE 


| 58A Wellingborough Road, Northampton. 
Tel: (0604) nee? 
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- SCOTLAND 


Prin aie Sas & CHIPS < 
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VICTOR MORRIS GLasecow 
} TANDY TAS BO, VIC 20, VIDEO GENIE, APPLE 
PANASONIC, CUMANA, EPSOM ETC. 


340 Argyle Street, Glasgow G2: 041 221 8958 { 
SHROPSHIRE : 
a SRADFORD 51 STREET, st SHIFNAL 
. 1 2S j : : if an Stanton's af Shifnal 
COMPUTER CABIN 


24 The Parade, Silverdale, Newcastle. 
Tel: 0782 636911 


ViIG-20. 2X81 hardware end software BBC. Atom 


Spectrum sottware 













ELECTRON IE 
SUPPLIES 
105 High Street, Wolstanton, Newcastle. 
one 0782 - 636904 
OPEN: ! 5 














ek to iN esl | 
56-58 South Street, 
Eastbourne. 


Tel: Eastbourne (0323) 639983 /20496 
Open: 6 days 9am-5 15pm. 









24 Gloucester Road, Brighton. 
Tel: 0273-698424. 
Open: Mon-Fri 1am-5 30pm, 
Sat 9arm-5b. 30pm 


‘5 
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HORESIGZ LTD. 


STEVE’S COMPUTER COMPANY LTD | 











3 The Broadway, Manor Hall Rd., OEM COMPUTER SYSTEMS 
45 CASTLE ARCADE, CARDIFF. 
Dpen 8 cys 10am Tel: Lie 593345. Tel: 0222 — 41905 9-11] Regent Street, Rugby CV21 2PE, 
oen 6 days 10am-/7p + Sat 5.300m : regres : 
lBncon Hx%20 Portable Computer, Apple lle OPEN: Mion — sat. 3 — 9.30 Tel: (0788) 70522/3/4 


THE FINEST COMPUTER SHOWROOMS IN THE MIDLANDS 


_ = WARWICKSHIRE YORKSHIRE 
HCCS associates | : : 

533 Durham Rd., Low Fell, |BUSINESS G LEISURE = & | B RADFORD’S COMPUTER 
Gateshead. Tel. Newcastle 821924. WICROCOMPUTERS yr, | : 

Sean: 6 dave Gam5 Qdom (Set 16 The Square, Kenilworth. Wage =| at Thomas Wright (Bradford) 

PeMe SOs Sey ene yeas Tel: Kenilworth 512127. 5S ee Ltd., Thorite House, Laisterdyke. | 

10am-5.30pm). Specialists In: Acorn, Open: Mon-Fri 9am-5pm. % day Thur Tel: Bradford 668890. 
BBC, Video Genie, VIC 20. (lunch 1-2}. Retail and Wholesale. Open: Mon-Fri 8.45-5.30. (Sat 12am) 





heen soon — the ORIC | FOR COMPONENTS +O Y COMPUTERS 


TYNE AND WEAR 








SIR Computers Ltd. 
91 Whitchurch Road, Cardiff. | 


| Tel: 0222 - 21341 
(BIBIC; Son 








| CARVELLS OF RUGBY LTD revel T-lthal (em cele) Wi 
3/7 Bank Street, Rugby CV21 2QE__ | ) 
| The Acorn/BBC Specialists ; TELLS YOU WHERE 


YOU CAN SHOP TOMORROW 





APPLE "APPLE "APPLE “APPLE “APPLE “APPLE “APPLE * 


MINI CALC — SPREADSHEET 
FOR APPLE 


1 Ideal for small businesses and the self-employed 

* Can be used to plan/control your cash flow and maximise your business 
efficiency 

* Economical and efficient — uses very little memory, leaving more space for your 
own work 

“It can do cell replication, and expansion facilities are provided, making data 
input simple 

‘ Spreadsheets can be saved on disc or cassette for re-loading at any time 

* An example spreadsheet included on every disc 

"26 x 26 spreadsheet 

* Instant calculation also available 

Fill in the coupon and return it to: ASP Software 


145 Charing Cross Road 
London WC2H OEE. 





Be Please send me. . tape(s) — fatete as necessary) 
preter pia ataratauielorners fOr. ..eeceeeeeeess (State which version required). 
| I enclose my Seat Fostal Order/ PB INrA cone! Money Order 


= Be Belem a ae ets = 


| Please use BLOCK CAPITALS | 
| Name (Mr/ Mrs/ Miss)........-002sesce eee eee een eeeee renee ences “| 
| FG dreee ss ok ora kha eka CAA 2S See ea cael eee aes ae eae 
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THE MOST EXCITING AND 
INNOVATIVE SOFTWARE EVER 
LAUNCHED FOR YOUR SPECTRUM 


YOU HAVE NEVER SEEN 
ANYTHING LIKE IT— BECAUSE 
THERE IS NOTHING LIKE IT 


\ eum YES, TSA MAGAZINE, BUT 
Coa WITH NOPAPER. TIS ENTIRELY 
an . ‘WRITTEN’ ON MAGNETIC TAPE — 
READY FOR YOU TO SIMPLY 
LOAD AND RUN 


UNBEATABLE VALUE 
AT ONLY £2.99 















ISSUE NO, 1 NOW 
AVAILABLE AT 
WH. SMITHS AND 
JOHN MENZIES.” 


BE SURE OF YOURCOPY Please commence ( a phasing my (cals os Uy ear dah cheque/ 
| Per “inte i H FOIE (ON Sisecccccce. 
SUBSCRIBE NOW! my subscription from (madepayablefoASPLid)OR 
issue No. 1 ( May, June} Debit my Access/Barclaycard (delete as necessary) 
Cut out and SEND TO: Subscription PEE EE Eee ee 
SPECTRUM COMPUTING Rates Please use BLOCK CAPITALS and inciude post codes 
513 London Road a EINE RO ie) eR red A sarensap eran: 
Thamion Hoon £17.94 for6issuesUK  [_] 
Surrey, CR46AR £20.00 for 6 issues by a PREPS Sc carcaurnv lan Hike Va RED SE ele nae 
OVEISGOS SUITOCEIION rcsecewrerseses ese vey ev ernscacenannmmencctsnepenmmnnncvesoat 
EZA OOTOFOISSUCS OY? |) ao secesseenrsarsrrennrneesseenrnecsnne POSTCODE cssisisiasneiss 
overseas mall 
wifi | / 12 = ep ne erred nee ee cea ae ey ry ITEP 


CT June '83 (tick 1 as appropriate} PMTs eres hee oo sana cay iene serceeen ees 





SOMPUTING TODAY JUNE 1983 V7 


Feature: Graphics standards 


Henry Budgett 





CT STANDARDS 


Our regular page explaining the meaning of 
the various symbols we use to make programs 


portable. 


see the number of programs 

submitted using our standard codes for 
graphics and other non-printable 
characters. However, it has also become 
increasingly clear that sore of our readers 
haven't heard of them and this page is 
intended to set them out once again. 

All standards tend to be irksome to 
adhere to but the ones laid out here are 
fairly simple and tend to make software 
easier to maintain by the programmer ana 
simpler to understand for others. 


CONTROL THAT CURSOR 


Our original standards have now grown with 
the times. Machines such as the Commodore 
VIC which have a dual Shift capability can 
now be incorporated, as can those systems 
which use Control key functions. 

The recently introduced BBC system 
offers pre-programmed function keys which, 
we are glad to say, can also be handled by 
our origina! coding system. It's nice to see 
just how well adapted the original standards 
have become over the last two years! 
(Indeed, a whole series of books is using 
them as its de-facto standard.) The 
standards for the curser controls are given 
in Fig. 1. 


| has been very encouraging to 














ECLS]J 


functions. 


To indicate more than one of the above, an 
optional number can be placed within the 
brackets; [4 CL], etc. 

The use of square brackets has raised 
one or two queries. The reason for this 
choice is that most of the common 
microcomputer BASICs don't use them for 
specific functions, In fact, at least one 
machine provides an added bonus by 
returning a Syntax Error if they are found, a 
useful check in case you type them in by 
mistake, 

The code [SPC] was added to the list 
of cursor control codes to get over the 
problem of indicating just now many spaces 
are contained in the gap in the printout 
The other common variant of the code for 
spaces is used by the ZX people. Their 
choice was — and this crops up in the 
various newsletters they publish. 

The code [RVS] has caused a few 





Clear Screen 
[HOM ) HOMe cursor 
EGA Cursor Left 
[CRI Cursor Right 
EGU Cursor Up 
[CD] Cursor Down 
CREV I REVerse video on 
[OFF J Turn it OFF 
LSFCI SPaCe 
CETL ConTrol key 
CfnJ Function key (‘BHRC) 
[G<] Graphic left (VIC/MZ-BOA) 
CG?) Graphic right 4(VIC/MZ-S0A) 


Fig. 4. Our extended set of cursor control standards includes four new 


headaches. This is really specific to the PET 
where the character set can be displayed in 
reversed video. On machines which don't 
have this facility you should either find a 
character in the set which is the reversed 
image of the one you want and use that or 
simply ignore it and use anything else you 
fancy! Don't forget, you may have to look up 
and alter the values used elsewhere in the 
program. 


THE GRAPHIC SOLUTION 


It soon became obvious that the techniques 
applied to the confusing cursor controls 
could also be applied to the graphics 
symbols. The following standard is now in 
general use in programs published in 
Computing Today. 

If a graphics character or characters are 
to be displayed in a listing (as opposed to 
POKE codes or CHR ) codes) then they 
are indicated by the method shown in Fig. 
2. 

Several people have asked what the 
relationship between the POKE value for a 
character and that of its shifted graphic 
might be. In general the shifted version of 
any character will be 64 greater than the 
value of that character. This applies to both 
PET and MZ-80K systems in all cases. 





[Po] (P1] (P2] [P3] [P4) [P5) [P6) [P7] 


ane. Ma = 88 o = eB 
[I C1 | | | a 
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This can be taken further to include 
machines which use a pixel graphics set 
rather than pre-programmed PET-style 
characters and the series of codes for these 
is given in Fig. 3. As is nearly always the 
case there is one machine to which the 
standard shown in Fig. 3 does not apply — 
Tangerine’s Microtan/Micron, This machine 
uses a four by two cell structure for its pixel 
graphics instead of the Prestel/Teletext three 
by two cell, The method for calculating the 
value to assign to 'P’ is shown in Fig. 4, and 
is fortunately nice and simple 


MAKING REMARKS 


Many people scorn the use of REMs within 
programs but, during the development at 
least, they are extremely useful, One of the 
documentation methods that we use is to 
keep our back-up copy of our programs on 
a 300 Baud CUTS tape with all the REMs in 
place: the working copy, be it on tape or 
disc, is REMless in order to save space 

lt is also good programming manners 
to give your REMs add line numbers 
3999 REM ** CRASH PROGF INPLIT 
4000 INPUT “THE NUMBER OF ENTRIES 
A remarkable number of submitted 
programs have jumps that go not to the 
relevant point in the program, but to the 
REM statement. This can cause severe 
preblems when re-numbering after 
removing the REMs 


ALPHA KEY TO BE SHIFTED 


INDICATES ‘SHIFT’ KEY 


NUMBER OF TIMES IT OCCURS 


Fig. 2. The way we indicate block 


graphics on machines like the PET 
and Sharp. The VIC system of Shift 
Left and Shift Right is shown in Fig. 4. 


Fig. 4. To convert a Tangerine pixel 
code into its blocks, simply decode 

| the number into its binary or Hex 
value and fill in the relevant 
squares. 





ips} {(P9}) (P10) [P11] [P12] [P13] [P14] (P15) 


a a Bo | a a a | a a a a | t | 
[P16] (P17) [P18] [P19] [P20] (P21! [P22] [P23] [P24] [P25]! (P26) [P27] [P28] (P29) [P30] [P31] 


1 i | || | i | |_| 
| 


im _| if a | | | i _| |_| | |_| | B 1 | |_| 
[P32] (P33) [P34] [P35] (P36) (P37) [P3e)] [P39] [P40] [P41] [paz] (P43) [P44] [P45] (P46) [P47] 


=e #8 on = 
(p4s] [P49] [P50] [P51] [P52] [P53] (P54) [P55] [P56] [P57] (P58) (P59! (P60! [P61] (P62) [P63] 


Fig. 3. The standard pixel codes; they will work on most computers which 
employ this technique as well as for Teletext and Prestel. 
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Sa 
Lineage: 35p per word. a 
Semi display: £8.00 per single column centimetre 
Ring for information on series bookings/discounts. 


All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card (available on request) 








SOFTW ARE EARN EXTRA ener 


GAMES 


CBM/PET 


PROGRAMS 
7000! 4000 /8000/CBM Aa 
GAMES + TUTORIALS + 
UTILITIES + BUSINESS + 
EDUCATIONAL 
HUNDREDS OF TITLES TO 
HOOSE FROM — INCLU 
IING SOME YOU THOUGHT 
HAD GONE FOREVER — 
(GOT COMPLI THINK?) 
SOFTWARE/FIRMWARE/ 

HARDWARE 
All the names you know 


SOMe BEXciting new ones 






ARROWE SOFTWARE 
2 Kinloss Road, Greasby, 
Merseyside L49 3PS. 





















Olus 






ideal for gamers! ‘just 
write the function under 
the key and you won't 
forget! 

Available from Print 'n' 
Plotter Products, 

19 Borough High Street, 
Kolatelelam om 






Sp St am ois) for i 


C O RALS O F + | 

(Dept CT), 65 Cecil Avenue, 

Hornchurch, Essex RM112NA | 
Mail Order Only 
Sole Distributor 


Seftcentre 









(A stamp will pring you our leaflet!) 
CANADIAN Top Vic 20 arcade 


bestsellers Exterminator, S. Para- 
trooper, Madpainter, K. Caterpillar 
Snackman, Quackers, Star 
command, Galactic B, A. Blitz. 
Roe adtoad A. Invasion, 3D 


SPECTRUM - TRS80 Lv. 2 
V. GENIE SOFTWARE 


Pacman synthesizer £12. Swarm 
Se Gort, sidewinder. Amok, Cyclons 


FI560 Powerful W 


processor 


Seale 


F1950 UK cheques/POs. M 
Rnoshiektan, 26 Ross St., Toronto 
MoT 23, Can nada a. Purchase €42+ 


deduct 10% 


| TRS80 V. GENIE. 


Ey cmtng mic 


games + graphics + sound 
Turbo Road Racer 2 Swam 


unique). Cassettes £5 each C 
Merah an, 25 Longfield, Gt 
Missenden, Bucks (Tel 3880) 


SOFTWARE 


” £8.95 


SPARTAN SOFTWARE 
Dept (CT), 
9 Cotswold Terrace, 
Chipping Norton, Oxon. 
Telephone: 0608 SOS: 





mY Pelee vel 


















E FORTH 1 - 1 


280/8080 source eu 


4 Ate = 
PEO SAAB ERS. Nic = pF rp TT | Pel Wet et Peé OEY 
= ongin F= | Lh: 4 Aoi be es Pe 


€16 1° postage & 


DAVID HUSBAND 


2? Gorleston Road, Branksome, 
Poole, Dorset BH12 INW 
(Bournemouth 764724 after 7pm) 


Cay 
teal pt 





ctrum: TRS8O c 


SOFTWARE. Fruit 
hnumMmerous fo 
list On cassette with Pontoon Only 


ORIC 1 
nachine features toc 


PHONE 01-437 1002 


P45 Othe rs available aa full EXT 282 
details. Compt aac raster ’ New- FOR ALL YOUR 
belt: Avenue, Cheam Sutton CLASSIFIED NEEDS 


¥ SM3 BED 
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| assembler 


| Lambert, 14 








01-437 1002 
EXT 282 


Send your requirements to: 

SALLY COLLINS 

ASP LTD, 145 Charing Cross Road, 
London WC2H OEE. 








SHARP MZ80A/K business pro- 
grams, games, utilities. SAE for 
catalogue. DCS, 38 South Parade 
| Bramhall, Stockport 


FORTH, our documented 
listing. for 8080/7280 
CPUs is easily interfaced to mos! 
systems ana only requires 12K of 
RAM £15.00. Also available 


0 rh Vi 
a rye. A 
on 8 F?5.00. A 


BR” CP/M 
Close 


well 


OiSkKs 
(s00d0dwood 


SAW SELLING YOUR 


SOFTWARE 
Then do it quickly 
and cheaply. Phone 
SALLY COLLINS 
ASP CLASSIFIED 
01-437 1002 Ext 282 


i, = eee c 
ic orden OUIey o i 


Wea 


GO FORTH &°*: 
DIY FORTH KITS 
nstalial sual .. £7.00 


sso’ £7.00 


JUPITER ACE RTH 
£78.00 + VAT 
far FOATAS ON CASSETTE © 


E14. 95 
"£25.00 TRS-80/VG USERS. ‘Super 
"£18.95 Calculator program requires 
LZ/16K cassette. Send PO 
| WicroPrecessor Engineering Lia i: nec que ‘TOr P00 (oO (Juasar 
Me Pred pe anaees Barts Games, 23 Grove Lane, Ipswich 


WORDPLAY 


is child’s play! © 


iNetealures of at 
nrocessor 


SOFTWARE 
IN --J ele Wale) ts 


SHARP MZ-80K Supercopier 
protext valuable software Super- 
copier will copy all Standard format 
tapes, £4.50. HTE, 50 Milnefield 
Avenue, Elgin IV30 3EL 


TRS - sae Oe 


LETTER WRITER ‘ 
(£12.95 | 082584 6 


ai 





oF OF fessiy ela 


P: tee al tex 


ios ni: Al rac aphing — ef 
oor z. aT } err 


SIMPLY SOFT. ; 109 South Street, 
East Hoathly, Lewes, Sussex. 








V. GENIE / TRS: 2 Js 
ape ' D ble Precis 







Hoes NOW 7 
HEXADECIMAL PRESS 


a Tendngion Gdns., London N11 2AB. 
A&B) £5.75 


* int. 


£5.50 


oo pee 


. ALSO AVAILABLE: 56 





Creoue Jet B. Snell, 45 Chiltern 
Guns. Sth Stanley, Stanley, Co 
Durham DHS 6O0S. Tel: 0207 30087. 


DRAGON 32 DATABASE DfSase 






3. A flexible user-definable data 

base allowing fity ten line records 

to 500 one line records Cassette 

°4.95 or SAE for details to: Mult 

soft Systems. 41 Copsleigh Close 

Salfords, Redhill, Surrey 

MZ80K/A Horserace Analysis dlcsialee iN Matar kale 
Winners galore. Cassette £5.75 = GILINSKY _ — 


Other Sharp programs from £3.00 
Details) CT Paragon, Moorside. 
Woodlands, Wimborne. Dorset 


15 Thornhill Park, Sunderland SR2TLA 
Phone 0783 44770 Telex 537763 
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TYN-1>) 7 1; ) ae 


=) Coe 


& 
MBE) 
CUMANA & MICROVITEC 


FOR 
1431/MS Monitor £245 + VAT 
Dual Disc Unit for BBC 
Micro £345 + VAT 
ACCESS AND VISA CARDS 
WELCOME 


Telephone: 01-845 6705 


NASCOM 
SPARES 


NASCOMIPC 


; £15.00 + £1.00 p&p 
NASCOM IMP Es-Equinment Panter 


Ino nead + base pane 
and printer PCB £25.00 + £2.00 pap 
| TOROIDAL transtormer (8 ane) as us 
ate £15.00 - £3.00 p&p 
TRANSFORMER /4.0-!4v at 22a as 
ised in IMP printer £5.00 + £2.00 p&p 
NASCOM | Ex equipment boards (NAS 
oy oT fersionms: Ti 

£15.00 + £1.50 p&p 

NASCOM 7 Equipment Keyboard 
£25.00 + £1.50 pap 
ra ent IWiP or nter manike ard sath 
CPL LAAT and one. com 
£16.00 + £1.00 p&p 


-elerS 


~ “£2.00 each ~ 50p p&p 
"£1.00 each + 25p p&p 
£2.00 each + 50p p&p 


£65.00 + £2.50 p&p 
IMP PRINTER KIT Gortains main dev 


ndetals £70.00 - £4.00 p&p 
DIONICS, 17 Hawkesworth Drive, 
Kenilworth, Warwickshire CV 2GP 


i : 


WDU's exon 265 


Many types in stock: 
Newbury, Hazeltine etc. 
e Separate Keyboards 
e Upper/Lower Case 
ELECTRONIC & 
COMPUTER SERVICES 
180 Goldsworth Road, 
Woking, 

Surrey. 

Tel: 04862 67918 
VERORACKS 19" BRAND NEW 
beautifully made, willtake card size 
11.5cms by 20.1cms, ithas 40 card 
slides marked 1-20, lockable front 
panels size 17.5cms by 30 5cms 
and 11.5cms by 13cms (PSU 
PANEL) PSU chassis included with 
plug and socket on back panel. 5 
off “D” type cul outs on rack back 
panel, provision for fixing board 
sockets on rack. Only £30.00 

ustom made fully enclosed case 
for the above, with carrying 
nandlies and back panel cutout for 
| rack connections, colour Blue only 
€25.00, Rack with Case for £50.00 
All prices have VAT and postage 
included in them. “Q'' Services. 29 
Lawiord Crescent. Yateley (0252) 
6/1048, Camberley, Surrey 
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ACORN ATOM Computer, 16K 
ROM & 12K RAM includes toolkit 
Doar 
with hardware & software. £180.00 
Tel: Broadstone 695977 


WORDCRAFT. Complete word 
processing package for Commo 


colour teletype complete 


dore Pet. Cost £425, three months | 
old, will accept £250 ono, Tel 0604 | 


24233 


713810 


q 
qaylme 


TRS-80 MOD. 1 48K RAM with 
disk drive manuals, TRSDOS Disk 
Basic, Visicalc, Word 
and numerous games. £800. 021 
3431 (day), 021-526 3564 


(evenings) 


evenings. 0604 


Processor 


Sacto 
owt 


NASCOM 2 48K Wooden Case 


mint | 


documents 
motherboard and expensive sott- 
ware Phone Soton (0703) 433603 
F380 
MICROTAN 65 
options) 
KeYD OarcG 


812416 
COMMODORE (Pet) 4032, with 


manuals and some software £350 
ono. Hayling Island 6/1/5 


NEWBRAIN MODEL AD as new 
Only 4 months old. with vanous 
programs. Bargain at £200. 06/9 


20960 Kent. 
EPSON HX-20 portable computer 


complete with integral printer ana 
display case, Basic 
manuals mains adaptor 
Virtually unused, only £350 


01-868 0330 after 6pm 


WANTED | 


WANTED. Computer 


net lest equipment, spot casn 


lis 
re abad 
wd 


SuUppIY 


power 


Janex (most 
mini system rack, ASCII 


F235. K. Leng (0482) 


[transit 


ana 


cCompaa 


. > Se Bars ee ee ee pe 
paid «6S Services, Camberley 
Saif ie 1 alee, {| le ated trl 1{ has 


ACCESSORIES 


oa ha (Tier Wiles: Leal] 


[ COMPUTER CASES 
UK101 NASCOM TRS80 ETC. 


THE ONLY EXPANDABLE CONSOLE 
Also VIC DRAGON ATOM ETC. 


= r eo | 
Sha til 


Anos 
male 
\ 
Vi 
Lr 


can double tor VOU stand overt 
micro, only £14.99 + £2.00 p&p 


pack send 


athe ae ot, 
HE ob 


Sond sae Fone r dope t 


SILENT COMPUTERS 
27 Wycombe Road, 


London N17 9XN 801 3014 
24 hour ansaphone 





ACE/ZX81. Connect joysticks etc | 


io your micro with our easy-to 
build convertor, £1.85 + SAE for full 
plans. N Spong. 2 Lee Road 
London NW? 


[> ry f * rr e 








SERVICES 


2 


mp plugs 


jin4 
~ - 4 - = 1 
1 i] 1 | ah cl 


clamp 
clamp 


Mains voltage 


ELIMINATE 
FAULTY 
CASSETTES 


ne is | 

= = ars fem 2 

nine WR eBsianisned 

F 7 ie | “, 2 pm 
for (he cuplicsaiTon 


Clamp 7 is htt 
£7.50 each 


Clamp 2 Lian 


ing houses 


fee £10.50 
nelaing VAT purely 
FH ee ee f nformation 
RUSS ANDREWS 
TURNTABLE ACCESSORIES 
EDGE BANK HOUSE SKELTER 
na RSS oe ey 


The result? 
(areatly improved re 
transier rates fro 


baud 


isly unattainable 


Gala 


2400 


CLUBS/USER 
GROUPS 


ri fh 7 Or ’ i 1 


Jala kWAone 
Ce | 


= ARS 


Hirst 


Jalist service for computer 


| 
ipsa 
] 
| 
: 


Interface Publications, 
CT, na RA 

44-46 Earls Court Rd., te ye 
LONDON WS8 6EJ. SMG "> < : 

a 7 LT" 

| DATACLONE 

1-7 Harewood Avenue, 
London NW1 6LE 
Tel: 01-723 0477 Telex: 21879 





| DRAGON/ATARI 


iMake the most of your microcomputer 
iwith our proven books. 


T-SHIRTS. [0 


"£5 95 Have you seen my, ral 
PS ?5 white or Dlie ne pet 
Dynamic Games for Your Dragon 32 — 5 pore sik he seg 
Tim Harnnelland Rab Young, SO greal mm SCreetr eae he (3f 
akering, f 


Making the Most of Your Atari — a. 


£8.95 


ry he 


Success in the Fast Lane” 


= + 


A. N. Electronic & Computer 
Services Ltd 
211 Park Barn Drive 
Guildford, Surrey 
= areal Tel: (0483) 504897 
Salfords, Redhill. Surrey 


DRAGON 32 OWNERS. Progran 


listings produce qa from 


: VOUT 
cassette £2.00 for tirst copy, £1.00 
thereattéer Ice 


rm, r q _ ; x A al 

ert mpl ‘ Arve + ie tI 
art Se born ; 
SOT 5 i 


if 1 
b =) 

4) Copsleioh C 
[ 
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ADD-ONS 














A/D CONVERTER CARDS 
8 Channel 8 Bit 
For 4BitO/P | With RS 232 .a4, 

8 Bit /Pport ~ £26 interface £54 


PRINTER INTERFACE £29 
Converts serial to parallel printer format 


SS 


PROM PROGRAMMING 50Op per device 
Setup charge: Copying-FREE, Listings-/.p per byte. Post 50p /order. 
Send for details 


HI-RESOLUTION 
GRAPHICS 


it et 


THE MZ80K 
























om 150 titles: These 





! Graphix 8 twa | 
tlans ey ~ "£449.00 
SUPER ROM SELECTOR 


LIMITED 


a a , = % i] =a dat | 
90p oer 14 day period. Pius your 
: 





] 


BREAKPOINT 


ty Rom soace soltware select illustrated cataiogue to 
; 164% 486 Roms/Eproms ' 
ngion area of your Pet 13 Park Top, Pudsey, 


Yorkshire LS28 6BY. 


BOOKS AND 


7 ‘Poke’ abl 3 ; ° Roms 2 er ie 
SLNtae rbank switched software £75.00 
| PET UPGRADES 
While-U-Wait Sereic: whiame Ram 
Pels ©: MEMORY EXPANSION 
aK 32 Para: £59.90 
.. from £48.70 
tiveseeee, ROS 26 


Manor Buildings 2 Manor Row 





Bradford West Yorkshire BD1i 4HJ 










TRACTOR PRINTERS can now 


meient tats it= Af laHAro Sk it ate 
orint singie A letters etc using 
be 


Microtan 65 Eprom Switching 


Board ve eue ees CAEN dAalivere 
paper tractor. £6.50 aeélivered | 
from 16: Soft including VAT Mantech 23 | DRAGON 32 or TANDY TRS-80 | 






£19.95 ee ee aes see. Colour? 
ae r Ave.. Dartford, Kent DAT . 
SBW (0322) 23264 : 
TRS80 Model 1 Level 2 "K BUG 
Comprehensive Machine Code 
Monitors Editor including Lower 
Case and Expanded Graphics 
facilities and more. Add on Board. | 
TANGERINE OWNERS. 40K | €19.95 inclusive, SAE. Details: K 
CMOS Ram Card. new options] S Services, 90 Porter Road 
ncludina kit form and prices, For} Basingstoke, Hants 


details 7T H Microelectronics 
— NORGE — 


Phone 0602 392965 eveninas 
For 2X81 FRA Memotech (Pris i NKr.) 


DONT WAIT for your Printer — 
use the RAL SPOOLER! Takes up 32K RAM 695,- Tastatur 750,- 


see. £105.00 | 
' F iy} i Tab. Esc. 
| Repeat, Scroll Up/Down. eter 
Window ase Gran! hAriet: 
: Delete Fran 


REPAIRS AND SERVICING 


M.P.D.. 7 Cedar Close, 
Grafham, Huntingdon 
PE18 0DZ. 






send £2.25 (; 





a ry eile a fats eapel =) L- h AS \} 
csi bh ela Ww TR ha ee 





at t 


Tele: MICK BIGNELL fer more | 







SAE 4 x O°. Paralab. Dow 
Wiltsnire 


SOFTWARE LIBRARY 


1 IM 
‘ aS oa Tho al aT 3 ey ee A i= sy 
clude exciting Arcades Adventure 


ao ame CAP onnee Oo icinnes 
games, and Educalional/ BUSINeSS 


applications, Unce only member- 


er a ee £10.00 eure Cc narges only 


esse ih aio 
5 games FREE. Send now for free 


The Yorkshire Software Library, 


ag =] fey Wale), b- 


Elkan Electronics Dee! 


LIBRARIES 





first 


PARAPHYSICS Journal! (Russian 
T rans ions) Psy cho tronics. 
Kirlianography, Heliphonic M 
Telekinetics, Computer Software. 


USIC 


nton. 


Lo 43 in seconds releasinc Heats al ‘ . 

ee poe Fieeiet sich 16K RAM 495,- HRG 596,- DON'T MISS OUR NEXT 

Conttonins parallel. imout. fully | byspenn til 2X SPECTRUM 495- 111 MAIC ROPORT COPY DEADLINE. 
Porto og oppkravsgebyr 30 3 i 

transparent. Plugs ses id steal latest Il tc Phone ASP Classified 









7 Clydesdale Close, Boreham- 
wood, Herts WO6 2SD. 
Tel: 01-953 8385 _ 


Ved forskuddsbetaling gratis porto 
MICROIMPORT Boks 5311. Nardo 
7001 Trondheim Tif 07 - 93 87 85 


cable and orintel 


: printer, sted * VA 01-437 1002 
Details: RAL, PO Box 71. Guildford 


4th MAY 


COMPUTING TODAY 
CLASSIFIED ADVERTISEMENT — ORDER FORM 


If you have something to sell now’s your chance! Don’t turn the page — turn to us! 
| Rates of charge: 35p per word per issue (minimum of 15 words).Please state classification 
and post to COMPUTING TODAY, CLASSIFIED DEPT., 145 CHARING CROSS ROAD, 








Please place my advert in COMPUTING TODAY [for . _. issues COMMencing as soon as possible 


| | am enclosing my Cheque/ Postal Order/ International Money Please use BLOCK CAPITALS and include post codes 
: Order for: (delete as necessary) £ (Made payable to A.S.P. Ltd) Name (Mr/Mrs/Miss/Ms) 


Ce | 





{delete accordingly) 


ia Debit my: Access/ Barclaycard | Pi CRRA BB ooo aa eee fests nv es ena pan ons pawmenannnannsnenesco ma wane 


(Delete as necessary) 


Tree ret ree Te eee ee ee ee ee 


aa Ss aaa CTT MUSE DS oc son cc conn ree eres se eneraseoepenanasee BION O os irises Gacnes 
| All classified advertisements must be paid for in advance. Diaytitrin TOL INO sacs eee ia ees Cs igre ee ere seen 
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ati ciildal * 


NEW! ZX SPECTRUM TAPE NOW READY! 


NEW! EXPANDED DISC VERSIONS FOR 
APPLE, PET AND SHARP! 










<4" What are you... 
ee. ° 4 
-~ Barbarian or Wizard? 


Choose your character type carefully. . . Barbarians recover quickly but 
their magic doesn’t come easily. A Wizard? Slow on the draw and slow to 
mature. . . but live long enough and grow wise enough and your lightning 
bolts are almost unstoppable. . . 


The Valley is a real-time game of adventure and survival. You may choose one of five 
character types to be your personal ‘extension of self’ to battle and pit your wits against 
a number of monsters. Find treasure, fight a Thunder-Lizard in the arid deserts of the 
Valley, conquer a Kraken in the lakes surrounding the dread Temples of Y’Nagioth or 
cauterise a Wraith in the Black Tower. In fact live out the fantasies you’ve only dared 
dream about. BUT BEWARE... more die than live to tell the tale! 


You’ve read the program (Computing Today — April ’82) .. . Now buy the 
tape. Tape versions (£11.45 each inc P&P and VAT) available for: ZX Spectrum (48h), 
Atari 400 and 800 (32K), Tandy TRS-80 Model | Level 2, BBC Model B, Sharp MZ- 
80A, Sharp MZ-80K (18K), VIC-20 (with 16K RAM pack) and PET (New ROM, 16K 
RAM minimum). 

Disc versions (£13.95 each ine P&P and VAT) available for: Apple Il (DOS 3.3), Sharp 
MZ-80A, Sharp MZ-80K and PET 8032 (8050 drives). 

Fill in the coupon and return it to CT Software, ASP Ltd., 145 Charing Cross Road. 
London WC2H OEE and become one of the many to play... The Valley... 


Please send me the following versions of The Valley Tape........... @£11.45 all inclusive of PEP and VAT. 
PEE eke er ees @ £13.95 all inclusive of P&P and VAT. 
I enclose cheque/PO for £..... (payable to ASP Ltd). OR Debit my Access’ Barclaycard (delete ay necessary ) 


: 
| eS Corr ae 
| 
| 
| 


Please use BLOCK CAPITALS 


Warne (iir/Mrs/ Miss) 5c. oo,» ecu v:d cla ncoieieco ele ee 9a Sra e a Gla aug lb ga! 00 lan Oe wai at bios ere eer dw dA Sob ew eobiR A w wleye esa | 
PRCBEN TES 525 2 wg saw a SPRY EA ToS NYU 1S NS 1 6) NETS NCA ASS EER a ee RST er DC RACK TOO RRA A CHG SMP UB SEIS (ETE p hin adios Sey RS LR COSI | 
| FE dare eta erisraeay nia: ETS Ge tin ate ea eR AC resin ical aE mA aT nS aaaie Senin ES OO L IO Y OLOL POSICOGG rates ees | 
! 
| SPTIBTUPE Saicicisisse ka Sines eprom’ W Mle mAs wl whela aliarartar ater atiattal@ Mera lever Pe 31) ep Ee oe PAREN Sir SRC acin Ce tOR OR ERIE TTT 
| CT June 83 Please allow 21 days for delivery 


ASP SOFTWARE 
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YOU MAY NEED ME LATER 


PLEASE TEAR ME OUT 


JISIKING 


THE WORLD’S FINEST DISKETTES 
THE UK’s FASTEST SERVICE 


DISKING INTERNATIONAL, FREEPOST, LIPHOOK, 
HANTS GU30 7BR. Te (0428) 722563 TWX 849131 G 














NEW 1983 OFFERS 


FREE WITH EVERY TEN-PACK of gisks fr 
DISKINGL — 
Plastic Library box value €2.20 
PVC bound Disk Directory value £1 00 
The ‘soft touch’ Diskwriter value 50p 
Plus aS upe arluxe Disk Library Gift Voucher 
Value over ©€2 00 
ive vouch ers entitie yor Ufo a FREE SDL or six 
entities you to an SDLX instr uctions and con- 
ditio ns with every Ten-Pack 


® 
wsreresroretes- MNAXBIll Datalife ivevior 
Free Calculator** MEL MOR EX 
THE GOLD NOW WITH 5 YEAR MEMORY 
STANDARD LU ABRANTY EXCELLENCE 


“Bsuwen] nan age when new standards are constantly VERBATIM Datalife are not only the World's The surface coating of MEMOREX 9 skettes 
emerging, one coisk consistentiy meets or an 


& ON) — 


favounte media, but now carry an uncond incorporates a cross-linked Abe system 
, 
» = aa Maye 7 “am cick nyer ci\/ Q AieLe ara ah Ar eae'c alin 

{ i exceeds them all MaXee ll have run disks over tional FIVE YEAR WARR ANT Y Minidisks are which optimises signa! Output to allow greater 
: ten million passes, under conditions designed — all double density with hub ring reinforcement read/write accuracy Protected by a special 
eee 10 ind weak po nts and wear. They couldnt anti-static ‘ubricant that enhances head per- 

it and yOu wont formance and extends media life 

‘ha’ 5.25 INCH 


5.25 INCH DISKETTES DISKETTES 5.25 INCH 


by Maxell. Dalalife c OF Y Memo rex On this price list. we CAAT Se ar ne EX VAT 
will pack a free super slim | credit card memory MD1-D S’Sicec 468 tc £24.90 Wis > o1ec YC It £28.90 (Ate reA 

calculator, complete with credit card wallet. Order MO2-D D Sided 48 1 £32.90 JI9/ U vIGEG YS fpr, Bete CVO TAR ae et 

four ten-packs and you willreceivetwocalculators '4D01-DD S Sides 96 tr teres £92.90 45 [Di Sunadle for 35 of 40 track operation POST ED ICES BO UPt seevencenerranensesens £26.90 








. ~ Anas aN eae Cie ae 4 Sitar ‘ae 37 ar Of trarl annarathan 25904 S/Sidoaad Cc a 
provided you mention this ad MD2-DD D/ Sided 96 tpi... £42.90 0 [p) Sulabie OU {rack operation SOE Of MOCO FO [Di serssseresvennonnns --- £27.90 
1a te =Te) 4 r = \ tear “harahanr , . 16 Har Sectc available al same once 3 1D Sided 96 t avae : .. £34.90 
46 | Ssurabdie : She “u a fa YS rr Savane at OC — Pves i? tt “ , ya ale = 
GA tn Suitable for 77 or 80 track pera! r 48 to: suitable tor 35 or 40 track operation 
DISKING SUPERLUXE ‘Ae AR ad epnte TEA NERS NISE 96 tpi Suitable for 77 or 80 track operation 
J & 16 hard sector available at same orices =r 


DISK LIBRARY ae er es 10 & 16 Hard Sector available at same prices 
8 INCH DISKETTES 8 INCH 
EX VAT = £34-1500 _. £24.90 DISKETTES 





$/Sided $/D 
A 1285 sided S Density ............ £29.90 FD34- 9000 S/Sided $/D Te £31.90 EX VAT 
A -XD S Sided 2) Density. <evarie -.... £34.90 FD34-8000 S/Sided D/Dens £31.90 3060 S/Side a £93.90 
XD D/Sided D/Density...........-. £39.90 534-4001 D/Sided D/Density...... IMG Se bie 
32 hard sector available a: same prices Item 1 is Verbatim VEREX product and super non Sent Oy] Dene “ee “$32.90 
cedes the FD34-1000 = GD Halt SaCAGe avaliobie af sunt prices 
For Critical applications ENS Tent in et Mest eB TNs eee Aen eRe nee 
DISK DRIVE HEAD 32 Hard Sector available at same prices 
(CLEANING KITS 
Prevent head rashes and ensure efficient os 





The SDL keeps your valuable media custfree error-free operation Enough for 26 bi-monthly 
while atthe same time al lows instant selection cleans & a lot che eape if than é a service call! TRADE CORNER 
Of any disk The SDL hc ds 20 GISKS & the SDLX CK5 for 5 25" : Sx ves. ee .. £14, 90 *** 
holds 28 disks They come boxed with fi CK8 for 8" disk MIMOR cane ose £14.90 *** FREE CREDIT CARD CALCULATOR AND SDL GIFT VOUCHER 
nstructions & labelling. _ Prices EXC VAT Write to us on your letter headed paper. and ask for our special TRADE PACK. You 
SDL...... only £9.95 SDLX...only £11.95 me Bead (arte : 

lorating Conversion Kit ................... £2.00 will receive an SDL Gift Voucher & details of our special prices and offers. Our 
OTY SOL Prices EX CV VAT add £2 00 for SDOLX PLASTIC LIBRARY diskette prices allow you good margins AND their very high quality ensures that you 

1-4 59 10-19 20-49 50-99 100+ BOXES can sell ‘em and forget ‘em! Furthermore we enclose a FREE CREDIT CARD 
£9.95 £9.45 £8.95 £8.60 £7.90 £7.15 ; es CALCULATOR and SDL voucher with every 100 disks shipped 

Unbeatable value (FREE with every ten dksks 
U. K. P&P RATES ordered), Prices EXC VAT Those of you selling Software or Hardware will be interested in our vendor branding 


INCING EXC. VAT iste e deco ic eaae Demure: ene Wi leo be eniciosen 
2 PACKS................@@¢h pack 95p 


18 35 PACKS 0g Baa TSB CREDIT CARD ORDERS | To: DISKING, FREEPOST, Liphook, Hants GU30 7BR| 


10+ PACKS * ~POST FREE ° astercharge), Barclay SEL (0428) 722563 TWX: 849131 Telber G 
B" diskS 1-2 PACKS siiiseceectsc each pack £1.30 card IVISA) iF 5h ners Ck ub international. & thera 1s 

3” SISKS 3-3 PACKS ...-ss.01-s21+9, @@CN pack 90p NO credit card surcharge You may write your § QTY DESCRIPTION PRICE EXC VAT | 
8" asks 6-9 PACKS.................@ach pack 70p c/card No on your order or telephone the order | a 

9 y ~ sn iv Lie, CKS Si ‘POST FREE = Say or night 365 say 3a year. YOu may Speéan 'oras 


* vit > an ine ; Yat in ane the 
ary . ** re as yOu ae ar WU ra¢ wi ¥e 
Library BOX 5-9 Off.........s....... 30P following details £ 
v ——Se 








‘ 
. 45p le ry & f F EXC VAT 
- <atreaetent 30p 4 Day eB te nen fs - 
t read Minidisk postal § First Class or ordinary post TA : 3 = SLIRANCE ¢ 
r CK8 8" Cleaning kt 6 Your Credit Card Number i , 
POS ae For 7 What you wish to Order | B TOT EXC T £ 
Ne 
YOU MAY LEAVE THE REST TO US!!! 7 ¢ 
“NORMAL ORDERS | tae ara eee : | 
ny Om cialorders iar —e—eoeo 
s Asa 
: ¢ of £50 rom Government Depan URGENT ORDERS = |<" 
D ' as & Local A thon es All other ell a en een Pee a 
i 1-7 - 4 -* 8) ESS 
customers cheques with order please payable to Either post your $$ 
DISKING. If you are a large esiablisnment, and RST CL ASS 0 Y rder with credit 
canno! raise cheques without an invoice please card No. mentioning in either instance that 
‘ era é senda deris URGENT Yo na) é iy FIRSTCLASS TEL NO 
na invoice by return for your accounts PC ST for required 
epanment 10 pay auettes VAT invoices always Sgbogt CLASS RATES EXC VAT yr pleas hare credit card No 
sent with goods, Prices based on US dollar. Correct Tet N-PACK (M r 8 sane .... £1,860 £40 ae % 
at time of going to press Second & ¢ ineaoient io Pie * £1.30 A “ESS cA ERS ARD We war 


ATARI PRICES REDUCED! 
We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 600 
personal computers. We believe that the Atari at its 
new. price will become the U_K.'’s most popular per 
sonal computer and have therefore set up the Silica 
tari Users Club. This club already has a library of 
over 500 programs and with your purc hase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details reenact es give us aring on. 01-3 
11117 oF 01. “309 17 


me Sloe 
ae eee 
anar £349 
400/800 SOFTWARE & PERIPHERALS 


Don't Duy d T. Vi, game! Buy an Atari 400 persona : IBWUre anda Po rTie nat I1Ge-< ! ft & 2 a b rig Lat: eT OU Cant ani Ly tn T= Basi C 
Programming cartridge (£35) and try your hand br programming using the easy to lear ‘BAS > language Or if you. are interested in business 
applications, you can buy the Atari 800 + Disk Drive - Printer together with @ Selection of Dusiness packages 

Silica Shop have put together a full catalogue and price list Ing cet a's jail the per:onerals as well as the extensive range of software that is now 
available for the Atari 400 800, The Atari is now one of the best supported personal com puters Send NOW for Silica Shop's catalogue and price list 
as well as details on our users club 

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 


ACCESSORIES Mountain Shoot BUSINESS CYNACOMP Maths-Tac- Toe Soran Cast Sleary Actventure Jawbreaker PROGRAMMING 























Cables Riearguard Calculator 4ipha Fighter Metric & Prob Solwy States & Capitals Solaire Migsian Agiercact AIDS from Atari 

Cae ties Star Flite Database Managemt Chompelo Mugu trp Tauch Tyaing 3 Space Chase Mouskat tack eile er Editenr 

Digkertes Sunday Goll Detision haaker Crydtals Musee Terma: No taon ‘| Space Trek Threehold Creminier (Po 

Joysticks Gragh Forest Fire Musical Computer EM! SOFTWARE Sultans Palacy Liye (Golden F Microsatt Basie 

Le Stick - Joystick AUTOMATED lmvonerng Intruder Abere My F irst Alohabe Bretieh Heritage Tact Trek Wizard & Princess Paeceal (AP | 

‘ise Supplies SIMULATIONS. Libranan Monarch Nurmier Glace Cribbage! Darrincers Terry Pitot (Consumer! 

Pariciles Crush Crumble Crp Mort & Loan Anal Flasatgedge ts) Polvcale Darts Nigards Gold FERIPHER ALS Pitor (Educator 
Datestonés of Ayn Horna! Ledger Acowing Mlaze Presidents OF US European Scene Jig | Dominarion Witards Fevenge Centrocics Printers Programming Kit 

ADVENTURE INT (Oragons Eye Payroll Nominoe i digaaw Quiz Maste Disk Diriwe 

Scot Adams Adv Invasion Orie Personal Fenl Migmy Angas of The Emo Starware a rom ENTERTAINMENT Epsom Printers SANTA CRUZ 

Nol Adventurelnd Rescue at Rigel Purchase Ledger Soace Til Stereo 20 Graghecs tal ah sak Hely Ge from ATARI Program net ate der Basics of Animat 

No 2 Pirate Guhv Ricochel Sales Ledger Space Tiss Taree Ff Math Sys Graoh Ch Outed Asteroids Hoe 2 lmterface Bobs Burress 

Wo Missin imp Star Wiarrpor Statuses 7 Stud Poker Video Math Flagh Jan Basheihal mera Pri Prater Display Lists 

Nod Voodoo Cast Temple of Apsha Stack Contra Triple Blockade Wardmaker lyme & flack jack 16K Waesrs RAM ‘Graphics Machine 

No S The Gaunt Upoer Reaches Apps Telelenk 7 T ra Lookaread Centepede T7® Memory RAM Booths 1 oe 2 

NoG Strange Ody Wiucale EDUCATION EDUCATION Memary Match Chegs Horizontal Scrotling 

No? Mystery Fun BOOKS Woekly Planner from APX from ATARI ENTERTAINMENT ‘“ictas Touch Entertainment Kit PERSONAL INT Waster Memory Wan 

No Pyramidof O Gagic Aef Manual Word Processor Algecale Conv French from 4PX Wigaile Command Mini Word Processor 

No Ghost Town Compute Atari DOS ‘thas of Canada Cen aGermnan Alien Egg Pac Man Page Flipping 

Me 10 Sav isiand 1 Compute Bk Atari CAYSTALWARE Cubbyholes Gee htalian Ayathel Space Invade Player Wigsile Gr 

Ao 11 Say isiand 2 4 Compute Magazine Beneath The Pyrarm Eleme entary cee ology ° ony Spanish ye par Star Fades Piayer Piano 
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